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Q.1 . Complete the cross word by filling cither left to right or vertically the unit of appropriate physical quantity
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Across : Energy
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Q.2 Auniform wire of length L and mass M is stretched between two fixed points, keeping atension force .
A sound of frequency p is impressed onit. Then the maximum vibrational encrgy is existing in the wire
when p=

1 [ML [FL /FM 1 [F
y = 3y 2x .
"\ r By © =T P VML

Q.3 ° Whichof'the following physical quantities represents the dimessional formula [M'LZ T2,
(A)Encrgy/Arca . (B) Pressure {C) Force x length j/’)f Pressure per unit length

Q.4 Inaparticular system of unit, if the unit of mass becomes twice & that of time becomes half, then 8 Jouies
will be written as - unitsof work
N

(A)16 -’(B)’I (©)4 (D) 64

Q.5 Whichotthe following equations can be dimensionally incorrect.( Symbol have their usual notations.)

[i? -
(A”:Z"\!'E;g— B)I= m(f2 g7y (O1= \/6Fsm NIIS ka]

Q.6 The time dependence of'a physical quantity pis givenby p = p oCH“I) where o is constant and tis time.
The constant o.
(A)1s dimensionless \;J) has dimensions T2
(C) has dimensions T> (D) has dimensions of p



b BANSAL CLASSES PHYSICS
Target T JEE 2006 Dadily Practice Problems
CLASS : XI(P, Q, R, S) DATE : 29-30/04/2005 ) DPF. NO.-2

Q.1  Agasbubble oscillates with a time period T proportional to P? dP I where P is pressure, d is the density
and E is the energy. The valuesof a. b & care:

3 1 1 5 1 1
(A)a=3 h:jg,c:g (B)a:*g.bZE,CZE
5 ! i 3 i !
y{ﬂ‘*g,b*g,czg \D)a:‘z,b: T, c7 3

Q.2 Ifthe unitof'length be doubled then the numerical value of the universal gravitation constant G will
become (with respect to present value)

(A) double (B3) half (C) 8 times B 1/8times

Q.3 Torce Fand density d are related as F = 5 il 7T then find the dimensions of o and f.
+

Q.4  In the following equations, the distance x is in metres, the time t in seconds and the velocity v in
metres/second. What arc the ST units of the constants C, and C,?

(@) v’ =2Cx By x=CeosCyt  (¢) v—C e

Q.5 Inthe formula p= V“E% ¢ RTV Find the dimensions of a and b where p=pressure,n=no. of moles,

T=temperature, V=-volume and R=universal gas constant.

Q.6 The valuc of Stefan's constant in CGS system is ¢ =5.67 x 105 erg st em 2K, Its value in Sl units
is

Q.7  Matchthefollowing :

COLUMN-1 COLUMN-II
(a) Latent heat constant 6] MOLOTY
(b) Reynold number @ ML)
(c) coeflicient of friction @) MLOT @
(d) Avogadro constant v LT2{a
(e} Intensity of wave vy MOLATO(g
(HMoment ofinertia - &)  mo @

Q.8 Theloss of pressure when a fluid flows through a pipe is given by P =k p?] V® d° ju where d and / are
diameter and length of the pipe respectively, p and  are the mass density and coefficient of viscosity of
the fluid, V is the mean velocity of flow through the pipe and k is a numerical constant. Find the values of
a,bandc.

. . . PO v Vlﬁz
In two systems of units, the relation between velocity, acceleration and force is gwen\by V, ==,

(A
: o oom ;7 L,
a,=aet, Fy= et where ¢ and T are constants then find in this new system (#) ;};l_ (b) ;L]

Q.10 If Krepresent kinetic energy, v velocity and 7 time and these are chosen as the fundamental units then
find the dimension ofsurface tension in terms of K, V, 1.
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Q.1  Avector A isdirected along 30° west of north direction and another vector B along 15° south of east.
Their resultant cannotbe in ____ direction.
(A)North (B) East (C)North-East {D)South

o2

Q.2 Two forces Pand Qare inratio P: Q= 1 : 2. If their resultant is at an angle tan™! {

} to vector
P, then angle between P and Q is

1
(A)tan! (5) (B) 45° (Cy30° C (D)6

Q.3 Ifthespeed of light (C), acceleration due to gravity(g) and pressure (P) arc taken as fundamental units,
i the dimensions of gravitational constant (G) are
(&) 2g’p? (B) cg%p™! () c*glp (D) egp?

Q.4  Aforce of 6kg and another of 8kg can be applied together to produce the effect of a single force of:
(A)lkg (B) 11l kg (C)15kg (1)) 20 kg

The horizontal component of a force of 10N inclined at 30° o vertical is :

: - 10
(A)3N (B) 53 (CYSN (D) :EN

A particle is moving westward with a velocity ¥,

{ -
northward . The change in velocity vector ‘kA Ve, =¥

=5m/s . Its velocity changed to ¥, =35 m/s
2
Y

15

J

(A) 5 V2 m/s towards north east
(C) zero

(B) 5 m/s towards north west

(D) 542 m/stowards north west

Q7

The angle subtended by the moon’s diameter at a point on the earth is about 0.524°. Use this and the fact
that the moon is about 384 Mm away to find the diameler of the moon.
—<<El/31b
Q.8 : Using 1AU (mean earth-sun distance) =1.5x10m and parscc'as distance at which 1 AU subtends an

angle of 1 sec of arc, find parsec in metres.

. . . —> M ) - . )
Q.9 ABCDEF is aregular hexagon in which AB representa vector p & B( represents a vector q . Find

) . —> ~— -3 —> - —5
the vectors whichthe CD, DE, EF, & FA representintermsof p and g .

Q.10

A manistravelling in east direction with a velocity of 6 myvs. Rain is falling down vertically with a speed of
4 m/s. Find the velocity of rain with respect to man and its angle with the vertical using the concept that
relative velocity of BwrtA= v, -7, .
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Q.1 Which of the following quantities are dimensionless? (symbols have their usual meaning)

Io® Gp pvrI 8
A ovs @+ © 5 ®) Te

2
[Useful relation I = 3 mr?, F=6nnry]

Q2 Jil=2 Bi =3; [c| = 6. Angle between & and b; b and & and € and @ is 120° cach, find ’5 +b+ E‘
(W5 ®) V17 ©) V13 O) V11
. nPr?
Q3  Which of the following quantities have dimensions of ?(—2—? : (Q=volume flow rate in m?/s)
(A) surface tension (S) (B) coefficient of viscosity
(C) energy (D) power

Q4 Aforce F:6f—8}+1 ok newton produces acceleration ! m/s? in a body. The mass of the body is (in kg)
(A) 6i-8j+10k ®) 100 (©) 1642 (D) 10

Q.5 A particle is acted upon by the forces E = 2; + aj -312, Fz = Sf+c3 —bf(, 13'3 = biﬁ+Sj—7f<,
B = ci + 6]—ak. . Find the values of the constants a, b, ¢ in order that the particle will be in equilibrium.
Q.6 Thexandycomponents of vector X are 4m and 6mrespectively. The x,y components of vector A+ ﬁ
are 10m and 9m respectively. The length of B is __ and angle that § makes with the

x axis is given by .

Q.7 Theangle +/3 i — j vecior makes with the positive x-axis is

Q.8  Three vectors as shown in the fig have magnitudes

-s| (-]
i

!
aI: 3, ﬁ =4 and :ci =10,

(i) Find the x and y components of these vectors.

-~ . . R
ind thenum’ erspan "qsuc’ "& c=pa+qb-

Q.9  A300gmmasshasa velocity of V=3 {+4 3 my/s at certain instant . Tts kinetic energy is .

Q.10 Att=0, aparticle at (1, 0, 0) moves with velocity vector = (151 +20j + 60k) m/s. Find its position
vector at time t= 2 sec.
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Q.1  Choose the option, whose pair doesn’t have same dimensions.

(A) (Pressure x Volume) & Work done (B) (Force » Time) & Change in momemtum
{C) Kilocalorie & Joule (D) Angle & no. of moles
Q.2 ABCD is aquadrilateral. Forces BA, BTC R CD & DA act at a point. Their resultant is
N > -
(A)2 AB (B)2 DA . (C)zero vector - D) 2 BA

Q3 A+B=2]and A-B =4 thenanglebetween X and B is
Aa)127° (B) 143° . (C) 53° (D)37°

Q4 Aforce F= 3;4—0}% 2k acting on a particle causes adisplacement d = _4§+23+ 3k . Ifthe work done is
6] then the value of ¢’ is
(A)12 (B)O {C)6 D)1

Q.5  Aparticleis displaced from A= (2, 2, 4) to B =(5,-3, ~1). A constant force of 34N actsin the direction
of AP . where P= (10, 2, ~11). {(Coordinates are in m).

(i) Find the (F ). (1) Find the work done by the force to cause the displacement.

Q.6 Avecior B which has a magnitude 8.01s added to avestor A which iie along the x-axis. The sum of
these two vectors is a third vector which lie along the y-axis and has a magnitude that is twice the
magnitude of A . The magnitude of A is_

Q.7  Anparticle travels with speed 50m/s from the point (3, =7) in a direction 7] - 24] . Find its position
vector after 3 seconds.

Q.8  Whentwo vectors of magnitudes P and Q are inclined at an angle 8 the magnitude of their resultant 2P.
When the inclination is changed to 180~ the magnitude of the resultant is halved, Find the ratio of Pto Q

Q.9  Aparticle whose speed is 50 m/s moves along the line from A (2, 1)to B(9, 25). Find its velocity
vector in the form of a§+b} .

Q.10 A particle of mass 10 kg moves in x-y plane such that its
coordinates are given by (512, 15t%), Find

(a) acceleration vector of the particle

®) this accelerationis produced by three forces. They are acting finihe direction
shown in the figure. Find the tagnitude of forces F, and F,.

(c)  Find the work done by F, and work done by F, fromt =1 to t =2 sec.
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) ~Q1° E,m,L,Gdenote energy, mass, angular momentum & gravitation constant respectively. The dimensions
BI?
\ N of —— will be that of :
y m°G

‘ﬁ Th‘f (A) angle. (B) length (C) mass (D) time
\,A\f; Q2 The position of a particle at time t, is given by the reaction, x(t) = XOTO (1 ~e™*), where v, is a constant
5 L\A - and o> 0. The dimensions of v, & o are respectively
3= SMLT&T! ML T &T

= C(OMOLIT! & T (DYMIL!T-! & LT-2

Q3 Given the vectors
M A=2Ai [ 33—712
B=3i-2]-2k
& é:pi+p}+2pf(

Find the angle between (A - B) & C

2\ /[3‘\\ (_\@;\‘\
{A)B=cos™! (E‘J (B) 6 =cos™ \\ ZJ (C)9=cos”k 3 @ none of these

A=i+]j-k;B=2i+3)+5k anglebetween A and Bis
“(A) 120° o5 (C) 60° (D) 30°

IfPis the pressure of a gas and p isits density, then dimension of velocity is given by
wpm p—!'2 (B) Pz,‘z 172 (C) p-iz 12 (D)P 1/2 —l/b

Q.6 Aforce F=3i+2]+ck newton causesadisplacement 7 = ¢i + 4+ ck meter The work doneis 36
joule. Find the value (s) of ‘¢’

Q.7 . Aforceof35 Nactsin the direction parallel to 2i + 3} + 6k and it displaces a body from (1'm, Om, 3m)to

. (3m,4m, 1m)
(@ - Express theforce vector (in unit vector form)
(b) = Find the work done.

Q.8() Calculate 7 =3 — b+ & where F=51+4]-6k, b=-21+2]+3k and ¢ = 4] +3j42k.
)] Calculate the angle between 7 and the z-axis.

Sl

Find the angle between 3 and b

CKA= 2f+3 & B =1-] skétchvectors grap ically ~ find componento™ A along B~ perpendicular
toB

A bo "y is suppored on a smoo h plane incline” t30%tot'e
horizontal by a string attached to the body and held at an angle of
30° tothe plane. Draw a diagram show ngt e orcesactngont ¢
- body and resolve each of these forces(forces arestrings Tension T,
weight W & normal reaction by plane)

" horizontally and verticalt.

parallel and perpendicular to the plane.
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Q.1 -~ Amanmoves in an open field such that after moving 10 m in a straight line, he makes a sharp tum of 60°
to his left. Find the total displacement of the man just after 7 such turns.
(A 10m B)20m (C)70m D)30m

(¢

Q.2 Momentum of a body moving in a straight ine is p=( t* + 2t + 1y kgnvs. Force acting ona body at t=2sec
(A)6N (B)8N )4 (D)2 N

Q.3 From the following pairs of physical quéntities, in which group dimensions are not same :
{(A) momentum & Impulse | : (B) torque & energy
(C) energy & work S (D) light year & minute

Q.4  Aparticle moves along a straight line such that at time t its displacement from a fixed poxnt Q onthe line
is 3t - 2. The velocity of the particle whent =2 is:
(A) 8 ms™! (B)4 ms! (C) 12 ms™! D)o

a
Q.5 Ifthedistance's' travelled by a bodyin time 't' is given by s = T +bt? then the acceleration equals

2a 25 PR 2a s
A rE 2b ®) 7 © -5 @) =

Q.6 ‘ Forces of magnitudes 2P, 4P, 3P and P act on a particle in directions parallel to the

—> —>
sides AB ,BC,CDand DE of aregular hexagon Find the magnitude and direction of their resultant.

Q.7  Show that energy, deﬁsity and power form a fundamental system of units. Find the dimensional formyla
of universal gravitational constant {G)in this system.

0.8 Thearea ‘A’ of ablot of ink is growing such that after t sec. its area is given by A= 3t2+7cm?. Calculate
the rate of increase of area at t = 5 sec.

Q.9 The angle 6 through which a pulley turns with time t is specified by the function

do
§=12+3t~ 5. Find the angular velocity o = P 5 sec.

Q.10 The motion of a particle in a straight line is defined by the relationx = t4 — 12* — 40 where x is in metres
and t is in sec. Determine the position x, velocity v and accleration a of the particle at

t=2sec.
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Q.1  Inagiven system of units, 1 unit of mass= 2 kg, 1 unit of length = 5 m and 1 unit of time =5 sec. Then

inthis system, 1 N represents : . N
5 2
(A) 7 units of force (B) — unitsofforce  (C) 2 units of force (D) u units of force

Q.2 The sum of three forces F =100N, F =80N & F = 60N acting on a particle is zero. The angle
between F & I‘2 is nearly
(A) 53 (B) 143° ©37 (D) 127° (B) 90°

Q.3 Apoint moves in a straight line so that its displacernent is x m at time t sec, given by x* =12+ 1. Its
acceleration in mvs” at time't secis :

e B~ - 0% o-4 :
@ - ® - ©-F O-5 ®F

Q.4 Aparticle movesin the xy plane and at time t is at the point whose coordinates are (12, t* — 2t), Then at
what instant of time willits velocity and deceleration vectors be perpendicular to each other?
(A) 1/3sec B/ 23sec (C)3/2 sec (D) never

Q.5  Theco-ordinates of a moving particle at a time t, are givenby, x=5sin10t, y=5cos 10t. The
speed of the particle is :

(A) 25 (B) 50 (C) 10 (D) None
Q.6 The momentum of a particle moving in straight line is given by
p=Int+ - (m m/s)
find the (timet > O) at which the net force acting on particleis O and it’s momentum at that tlme

Q.7  Thex-y coordinates in meter of a body of mass 2 kg are given as (4t2 +1,3t2- 16t + 16). Find

® times when the particle crosses x-axis and position of body at these times

() (a) time when velocity is perpendicular to acceleration.

(b) momentum of the particle at this instant
Q.8 A point moves in a straight line so that its distance from the start in timet is equal to
I
=—t-4+160
S 3 1 t

(a) At what times was the point atits starting position?

) At what times is its velocity equal to zero?

Q.9  Anobject of weight W is fastened to one end of a string whose other end is fixed and is pulled sideways
by a horizontal force P until the string is inclined at 37° to the vertical. Draw a diagram showing the forces
acting on the object and resolve each force parallel and perpendicular to the string. :

Q.10 Ifinstead of mass length and time as fundamental quantities we choose velocity, acceleration and force

as fundamental quantities and express their dimensional symbols as V, A and F repectively. Show that the
dimensions of Young’s modulqa can be expressed as FAZV.
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Q.1  The dimensional formula for which of the following pair is not the same

(A) impulse and momentum (B) torque and work
(C) stress and pressure (D) momentum and angular momentum

Q.2 Which of the following forces cannot be a resultant of SN force and 7N force?
(A) 2N (B) 10N (C) 14N (D) SN

Q.3 The velocity of a particle moving on the x-axis is given by v=x2 + xwhere v is inm/s and x is in m. Find
its acceleration in m/s? when passing through the point x=2m
N ®)5 ©1n D30

Q.4 A particle moves in space such that :
x=283+3t+4 R y=t?+4t-1 ; z=2sinnt
where X, , z are measured in meter and t in second. The acceleration of the particle at t=3sis

(A) 361 +25+k ms? (B) 361+2]+nk ms? (C) 36i+2] ms? (D) 120+2) ms?

Q.5 The velocity of a particle moving in straight line is given by the graph shown
here. Thenits acceleration is best represented by

. J 1 A . '
wh . ® L_‘El‘}, © !7LL N
| S [

d

Q.6  Assuming that the period of vibration of a tuning fork depends upon the length ofthe prongs (7), on the
density {d) and the Young’s modulus of the material (Y), find by the method of dimensions, the formula
for the period of vibration.

Q7 Aforce F=51+2]+k displaces a body from a point of coordinate (1, 1, 1) to another point ‘of
coordinates (2, 0, 3). Calculate the work done by the force.

Q.8 Abody whose mass is 3 kg performs rectilinear motion according to the formula s =1+t + 2, where s
is measured in centimeters & t in seconds. Determine the kinetic energy 7 mv? of the body in 5 sec after
its start.

o 2 25 .. .
Q.9 Theanglerotated by a discis given by 8 = 3 - > t2+77t+ 5, where § isin rad. and t in seconds.

(a) Find the times at which the angular velocity of the disc is zero.
) Iis angular acceleration at these times.

Q.10 Abody ofmass 1 kg moves in x-y plane such that its position vector is given by ¥ = sin(t) i+ cos(t)}
(0] Find its equation of trajectory.
(i)  Find the velocity of the particle at the initial time.
(i)  Find the component of its acceleration irt the direction of velocity at time t.
(iv)  Find angle between velocity vector and acceleration vector at time .
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Q.1 Ifi b and & areunitvectors suchthat Z+b—~¢ = 0, thenthe angle between a and b is
(A) 30° (B) 60° (©)90° (D) 120°

Q.2 The velocity ofa body moving in a straight fine is given by V = (3x? +x) m/s. Find acceleration at x=2m.
(A) 182 m/s? (B) 172 m/s? (C) 192 ny/s? (D) 162 m/s?

t
Q.3 A particle movesin a straight line, according to the law x =4a [t + asin (;) 1, where x is its position in

meters, tin sec, & ais some constants, then the velocity is zero at

(A)yx=4a’mmeters (B) t=r sec. (C)t=0sec (D)none
Q.4  Velocity time graph of a particle is in shape of a semicircle of radius R as -
shown in figure. Its average acceleration from T=0to T=Ris: B
(A)0m/s? (B) 1 m/s? 3
OR m/s? (D)2R m/sec? - time > (w0

Q.5  Coordinates of a moving particle are given by x= ot and y = bt?. The speed of the particle is given by
(A)2t (c+b) ®2tJ2 b (Ot rb? (D)2t c? +b?

Q.6 Four forces of magnitudes B, 2P, 3P and 4P act along the four sides of a square ABCD in cyclic order.
Use the vector method to find the resultant force.

Q.7  Thedisplacement of air particle ina flute s given by x=a sin (&) cos (kx) where w is a quantity which
depends on the length of the flute (L), gas constant (R), temperature of air (T) and mass per unit mole of
the air (11). Find an expression for @ in terms of all these quantities [Use PV = nRT)

Q.8 A wheel rotates so that the angle of rotation is proportional to the square of time. The first revolution
was performed by the wheel for 8 sec. Find the angular velocity @, 32 sec after the wheel started.

Q.9  Aparticle of mass 10 kg moves inx-y plane suchthat its positionis given by (3 sint, 4 cos t). where tis
the time find (i) its momentum vector at timet = 7 sec. {ii) net force acting on it at this time

Q.10 Twovectors § & b are varying withtimeas & =3t +42 ] & b =(6t+3)] +(7sin)]
Find the magnitude of the rate of change of 4. batt=m/2sec. -

Q.11 Thevelocity of apoint moving in straight line changes according to the equation V=(3t>+ 2t + 1) m/s. Find the
path covered by the point during 10 seconds from the start.
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Q.1 Which of the following pairs don't have same dimensions?

(A) solid angle and unit vector

(B) potential energy and torque

(C) (area  velocity ) and rate of change of volume with time

(D) none of these

Q.2 Which of the following is not a vector quantity ?
(A) force (B) current (C) velocity (D) torque

Q.3 Abody moves with velocity v = £0 X /s where X is its position. The net force acting on body is zero at:
(A)Om B)x=e’m C)x=em - D)x=1m

Q.4  Theinitial velocity of a particle is u and the acceleration is given by (kt), where k is a positive constant.
The distance travelled in time tis :

(A)s=ut’+kt? B)s=ut+ (kt5/6) (C)ys=ut+(kt/2) (D) s=(ut¥2)+ kt*/6)
g| :
Q.5  Thedisplacement-time graph of a moving particle with constant acceleration !
is shown in the figure. The velocity-time graph is best given by 0 1 2 t(s)
il |/ g N/
OF S /Ty (D) O 12

Q.6 A force of 40N is responsible for the motion of a body governed by the equation s=2t+2t
where 8 is in meires and t in sec. What is the momentum of the body at t=2 sec?

Q.7  The position vector of a body of mass m=6kg is given as r = i(3t>-6t) + j(-4t>)m. Find:
{a)  theforce (F = ma) acting on the particle

(b)  the power (P =F - v) generated by the force.

(¢) themomentum(p=mv) '

Q.8 Theslope ofthe velocity diaplacement graph of a particle moving along a staight line is 10 units at a position

where velocity is 5 units. The acceleration of the particle at that positionis ____ units.
Q.9 Afishing boat is anchored 9km away ffom the nearest point on shore. Amessenger Doat
must be sent from the fishing boat to a camp, 15km from the point on shore ok
closest to the boat. If the messenger can walk at a speed of ™ x Camp
Skm per hour and can row at 4km per hour. T km
(0] Form an expression relating time taken to reach the camp t with distance x on shore where he lands.

) At what point on shore must he fand in order to reach the camp in the shortest possible time?

Q.10 The acceleration of the particle moving in straight line is given by a = 4t-30 where aisinm/s = and tisin
sec, Determine the velocity and displacement as function of time. The initial displacement at
t=01s s;= — Smand the initial velocity is v;=3m/s.

Q.11 A nparticle is accelerated with acceleration 3+2t where t is time. At t = 0 the velocity is 4. Find the
velocity as a function of time and the distance between the position of the particle at time zero and
time 4.
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Q.1 Aparticle has a rectilinear motion and the figure gives its displacement as a
function of time. Which ofthe following statements are true with respect to

the motion

(A) in the motion between O and A the velocity is positive and

acceleration is negative o

(B) between A and B the velocity and acceleration are positive ¢ b

(C)between B and C the velocity is negative and accelcration is positive
(D) between D and E the acceleration is positive
Q2 Aparticle moves in the x—y plane with velocity v, = 8t-2 and V=2 Ifit passes through the point x = 14
andy =4 att=2 sec. The equation of the path is
Wx=y-yi2  B)x=y2 ©x=y42 (D)x=yHy+2
Q.3 Aparticle moves along x—axis according to the law x=1*-3t>-9t+5 m then
(A) inthe interva] 3<t<5, the particle is moving in +x direction
(B) the particle reverses its direction of motion twice in entire motion if it starts at t=0
(C) the average acceleration from 1 <t <2 secis 6m/s?
(D) inthe interval 5 <t <6 sec, the distance travelled is equal to the displacement

Q.4 Amotor boat of mass m moves along a lake with velocity V . At1=0, the engine of the boat is shut
down. Magnitude of resistance force offered to the boat is equal to rV. (V is instantaneous speed). What
is the total distance covererd till it stops completely?

(A)ymV/r (B)3mV,/2r (CmV,2r (D)2mVyr

Q.5 Aparticle having a velocity v =v, at t={ is decelerated at the rate a| = av , where @ is 2 positive

constant.
2,jvg
o

(B) The particle will come to rest at infinity.

(A) The particle comes torestatt=

312
2vy

(C) The distance travelled by the particle is
o

3/2

(D) The distance travelled by the particle is %X‘J—
o

Q.6  F =(sint)i+(cost)j, m=1, f,=—j, V4 =i Find ¥ and .
1
Q.7  Thevelocity ofabody is givenby v= ?z:; m/s where t is time elapsed. Ifit is located at origin initially,
zdx 7= ! tan"l(i]+c
X" +a a a

Q.8 The velocity of a certain particle moving along the x axis is proportional to x. At time t=0 the particle is
located at x=2 and at time t=10 it is at x=4. Find the position at t=5.

find its position att =2 sec. Useful relation : '[

1
Q.9 A particle moves in a straight line with acceleration (—3? ) where v is its velocity at time t. Initially the

particle is at O, a fixed point on the line, with velocity u. Find in terms of u the time at which the velocity
is zero and the displacement of the particle from O at this time.

Q.10 The position coordinate of a particle that is confined to move along a straight line is given by
X =26-24t+6 where x is measured from a convenient origin and tis in seconds. Determine the distance
travelled by the particle during the interval from t=1 sec to t=4 sec.



b BANSAL CLASSES : PHYSICS

Target HT JEE 2007 Daily Practice Problems
CLASS : XI (B, R, S) _ DATE : 30-31/05/2005 ___ MAX.TIME : 60 Min, DPE_NO.-13
Q.1 I &, b, ¢ are taree unit vectors such thata+b+¢ =0, thenab+b.c+caisequalto

3
(A)-1 B)3 ©0 )y

2 2

Q.2 Two forces P and Q act at a point and have resultant R. If Q is replaced by —‘Q—*)’ acting in the

direction opposite to that of' Q, the resultant
(A) remains same (B) becomes half (C) becomes twice (D) none of these

Q.3  Aparticle moving along a straight line with uniform acceleration has velocities 7m/s atAand 17m/s at C.
B is the mid point of AC. Then

Ay e velocliy at D is 1210/

(B) the average velocity between A and B is 10m/s

(C) the ratio of the time to go from AtoB to that from Bto Cis3:2
(D) the average velocity between B and Cis 15m/s

Q.4  Abird flies for 4 sec witha velocity of |t—2| m/s in a straight line, where t=time in seconds. It covers a
distance of
{A)2m (B)4m (C)6m D)8m

Q.5 The greatest acceleration or deceleration that a train may have is a. The minimum time in which the train
may reach from one station to the other separated by a distance d is

(&) V’g &) \) 24 © —\f w; 2\/5

Q.6 TwotownsAand B are connected by a regular bus service with a bus leaving in either direction every T
minutes, A man cycling with speed of 20kavh in the direction A to B, notices that a bus goes past him
everyt, = 18 minutes in the direction of motion, and every t, = 6 minutes in the opposite direction. What
is the period T of the bus service? Assume that velocity of cyclist is less than velocity of bus
(A)4.5 minutes (B) 24 minutes (C) 9 minutes (D) 12 minutes

Q.7  Thedisplacement of a body of mass m 3kgis givenas, § = 2 sin1(i) + tan t(}) the velocity & K.E. of

the bodv attimet= n/6 sec.aregivenas____

Q.8 () Find a unit vector at an angle of 45° with x-axis.
(b)Resolve avector R = 2} - 3] into two perpendicular components such that.
One of its components makes an angle of 45° with (+ x-axis).

Q.9  Tfenergy, density andpower form a fundamental system of units. Find the dimensional formula of momentum
interms of these quantities.

Q.10  Atadistance L =400m from the traffic light brakes are applied to a locomotive moving at a velocity

v=54knv/hr. Determine the position of the locomotive relative to the traffic light 1 min after the apnlication
of the brakes if its acceleration is —0.3m/sec”.



B BANSAL CLASSES PHYSICS
Target 1IT JEE 2007 Daily Practice Problems
CLASS: XI(P.O,R,S) DATE: 01-02/06/2005 __ MAX.TIME : 60 Min. DPP. NO.-I4

Q.1 The vector i +xj + 3k is rotated through an angle 0 and doubled in magnitude, then it becomes
4i+(4x—2)j+2k. The values of x are

2 1 2
A~z ® 3 ©3 2
Q2  Ifthe resultant of two forces of magnitudes P and 2P is perpendicular to P, then the angle between the
forces is
b3 3" o 4 o 5"
®) 5 ®)7 © ™

Q.3 Aball is thrown at an anglé 0 such that its range R is related to its time of flight TasR = ST If
g =10ms2, the value of 0 is
(A)45° . (B) 90° (C) 30° (D) 60°

Q.4 Abody initially at rest, starts moving along x-axis in such a way so that
its acceleration vs displacement plot is as shown in figure. The
maximum velocity of particle is
(A) 1m/s (B)6m/s
©)2m/s (D) none

Q.5 Abodyisthrown upin alift with a velocity u relative to the lift and the time of flight is found to be t. The
acceleration with which the liftis moving upis

u— 2u—gt

W= ® =8

Q.6 Acaris moving with uniform acceleration along a straight line between two stops X and Y. Its speed at
X and Y are 2m/s and 14m/s. Then
(A)Its speed at mid point of XY is 15m/s
(B) Its speed at a point A such that XA : AY =13 is 5m/s
(C) The time to go form X to the mixed point of XY is double of that to go from mid pointto Y.
(D) The distance travel in first half of the total time is halfof the distance travelled in the second haif of
the time.

Trnfs’

2
© =5 ™ =E

Q.7 Ifthe velocity of the particle is given by
a 2
v= T +bt
The dimensions of a & b are given as

Q.8 Theheat given to a body to raise it’s temperature is given as,
Q=ms At
where Q- heat given
m——> mass of the body
s — specific heat
At-—> change in temperature.
Find the dimensions of specific heat (s).

Q.9  Findthe relation between torque (1), time (f) and angular momentum (L),
If torque (1) = length X force,
angular momenturn (L) = length x momentum.

Q.10  Alift starts from the top of a mine shaft & descends with a constant speed of 10ms™!. 4 sec. later a boy
throws a stone vertically upwards from the top of the shaft witha speed of 30ms~!. Find when &
where stone hits the lift. (g=10m/s%)



~BANSAL CLASSES PHYSICS

Target IIT JEE 2007 Daily Practice Problems
CLASS : XI(P, Q, R, S) DATE: 03-04/06/2005 MAX.TIME : 60 Min. DPP NO.-15
Q.1  Ifthe resultant of three forces F) =pi + 3j—k, F, =—5i+j+2k and F; = 6i - k acting on aparticle has

magnitude equal to 5 units, then the value (s) of pis (are)
A-6 B)-4 ©2 D)4

Q.2 Theangle between ({ + 3 +ky & (21 + 2} —2k)is

1 1
Ve (Cysinty (D) None of these.
Q.3 Aballis thrown vertically upwards with a velocity ‘u’ from the balloon descending with velocity V. The
ball will pass by the balloon after time.

1
(A) Cos™! 3 (B) Cos™ 75

A u-Vv, u+V c 2(u-V) ) E(LHV)

@ 55 ® © = P

Q.4  Aprojectile is thrown from ground. With what minimum velocity, the projectile should be thrown so that
is passes through & point (3,4). (Take g =10 m/s?)

(A) 345 /s (B)7.5m/s (© V10 mss (D) 3410 m’s
Q.5 Turee projectiles A, B and C arc t.rown simultaneously from the same
point in the same vertical plane. Their trajectories are shown in the figure.
Then which of the following statement is false.
(A) The time of flight is the same for all the three.
(B) The launch speed is greatest for particle C. oA B C
(C) The vertical velocity component for particle C is greater than that for the other particles
(D) Y-ccordinate of all particles is always same
Q.6 Two balls are thrown simultaneously at two different angles with the same speed v, from the same
position so that both have equal ranges. IfH, and H, be the maximum heights attained in two cases, then
the summation H, +H, is equal to

(A) * B) % ©) 24 D) ¥
2g g 4g

1
Q.7  The velocity of the particle is givenas v=3t+t — 2 Calculate the net force acting on the body at time

t=2 sec, if the mass of the body is 5 kg _
Q.8  Two forces of magnitudes P & Q are inclined atan angle (0) the magnitude of their resultant is 3Q. When
the inclination is changed to (180 — 0) the magnitude of the resultant force becomes Q. Find the ratio of

the forces.

Q.9 Figure shows a graph of acceleration of a particle moving on
the x-axis. Plot the following graphs if the particle is at ) ;/sz . t—»
originand at restatt="90. 1520 25 30

[0)] velocity-time graph 51 35 40

(i) displacement-tinie graph

[i}) distance-time graph.

Q.10  Asacarpasses the point A on a straight road its speed is 10 m/s. The car moves with constant acceleration
a m/s? along the road for T seconds till it reaches the point B where its speed is
yny's. The car travels at this speed for a further 10 sec till it reaches the point C. From C it travels fora
farther T seconds with constant acceleration 3a m/s? unti! it reaches a speed of 20 m/s at point D.

)] Find v
Given that the distance between A & D is 675 m find

(ii) a&T.

-2 mis?




b\ BANSAL CLASSES PHYSICS
Target lIT JEE 2007 Daily Practice Problems
CLASS : XI(P, 0, R,S) DATE: 06-07/06/2005 _ MAX.TIME : 60 Min. DPP. NO-16

Q.1 Abodyisprojected at time (t = 0) from a certain point on a planet’s surface with a certain velocity ata
certain angle with the planet’s surface ( assumed horizontal). The horizontal and vertical displacements x

& y (in meter) respectively vary with time t in second as, x = 10 V3 tand y=130t-t2 Thenthe
maximum height attained by the body is :

(A)200m (B)100m (C)50m D)25m ~
Q.2 Iftimetaken by the projectile to reach Q is T, than PQ = y P

(A)Tvsin® (B) Tvcosb |55

(C)..secH D) Tviand Q

Q.3 IfRisthe range of a projectile on a horizontal plane and h its maximum height, then maximum horizontal
range with the same speed of projection is

R 2

2h+

®) s

(A)2h @& ©m+

8h 8R

Q.4 Afootball is thrown in a parabolic way. Is there any point at which the acceleration is parallel to velocity?
Perpendicular to velocity?

Q.5  Aballis thrown upward at an angle of 30° to the horizontal and lands on the top edge of a building that
is 20m away. The top edge is 5m above the throwing point. How fast was the ball thrown?

Q.6 Aballrollsoffedge of a tabletop 1m above the floor and strikes the floor ata point 1.5m horizontally.
from the edge of the table. (a) Find the time of flight (b) Find the initial velocity (¢} Find the magnitude
and direction of the velocity of the ball just before it strikes the floor.

Q.7 Astoneis thrown horizontally . In 0.5 second after the stone began to move, the magnitude ofits velocity
was 1.5 times its initial velocity. Find the initial velocity of the stone.

Q.8  Alevelflight plane flying at an altitude of 1024ft with a speed of 240fVsec. is overtaking a motor boat
travelling at 80ft/sec. in the same direction as the plane. At what horizontal distance before the boat
_ should a bag be dropped from the plane in order to hit the boat? [g = 32t/s%]

Q.9 Abhallis projected at an angle of 30° above with the horizontal from the top of a tower and strikes the
ground in 5 sec at an angle of 45° with the horizontal . Find the height of the tower and the speed with
which it was projected. [g= 10 m/s?]

Q.10 Aboy throws a water filled balloon at an angle of 53° with a speed of 10m/sec. A car is advancing
toward the boy at a constant speed of 5m/sec. If the balloon is to hit the car, how far away should the car
be when the balloon is thrown?




hBANSAL CLASSES = PHYSICS

Target IIT JEE 2007 Daily Practice Problems
CLASS : XI(BO,R,S) _ DATE : 08-09/06/2005 __ MAX.TIME : 60 Min, DPP. NO.-17

Q.1  Aparticleis projected with a certain velocity at an angle 6 above the horizontal from the foot of a given
plane inclined at an angle of 45° to the horizontal. If the particle strike the plane normally then 8 equals

(A)tan™'(1/3) (B)tan™! (1/2) (C) tani(1/42) (D)tan™!3
Q.2 Inthe figure shown, the two projectiles are fired simultaneously. The minimum 2003 ms
distance between them during their flight is 20m's
(A)20m B)10 ﬁ m (C)10m (D) None 60° - 30°
m

Q.3 A projectle is fired horizontally from an inclined plane (of inclination 30° with horizontal) with
speed = 50 m/s. If g = 10 m/s?, the range measured along the incline is

(A)500m (B) 1000/3 m H(C)200¥2m (D)100~3m

Q.4 A child moving on a smooth horizontal ground throws a ball at 10 m/s and 60° from horizontal with
respect to himself. Ball strikes a box placed at a distance 10 m from the point of projection after 1 sec of
projection, The velocity with which child now moving is :

(A)2.5m/s (B)5m/s (C) 10m/s (D)20 /s

Q.5  Atrainismoving onatrack at 30 m/s, A ball is thrown from it perpendicular to the direction of motion at
30 m/s at 45° from horizontal. Find the distance of ball from the point of projection on train when it
strikes the ground.

(A)90m (B) 5043 m (©)60m (D) 6043 m

Q.6 Twotrains Aand B are travelling from station P to Q starting from P and stopping at Q. Train A has
constant acceleration a for (1/3)rd of time, constant velocity for second (1/3) of time and constant
retardation a for last (1/3)rd of time. Train B has same constant acceleration a for first
(1/3)rd of distance, constant velocity for 2nd (1/3)rd of distance & constont retardation a for last (1/3)rd
of distance. Find the ratio of time taken by train A and train B from Pto Q.

Q.7  Amanstanding on a road has to hold his umbrella at 30° with the vertical to keep the rain away. He
throws the umbrella and starts running at 10km/h. He finds that raindrops are hitting his head vertically.
Find the speed of the raindrops w.r.l. () the road, (b) the moving man.

Q.8 Aman wishes to cross a river to an xactly oppesite point on the other bank ; i€he can pull his boat with
twice the velocity of the current, find at what inclination to the current he must point the boat.

(3.9 Amanwho canswim atthe rate of 2 km/hr. crosses ariverto an exactly opposite point on the other bank by
swimming inadirection of 120° to the flow of the water in the river. The velocity of the water current inkm/hris

Q.10 Velocity of water current in ariver is 2 kmvhr. A boat rowing with a velocity of 8 k /hr. A boat rowing with
avelocity of 8 kim/hr. is directed towards exactly opposite point on the other side of the bank. However
the boat strikes the opposite bank 75 m away from the desired point. The width of the river is



h BANSAL CLASSES PHYSICS

Target IIT JEE 2007 . Daily Practice Problems
CLASS : XI (PO, R, S)  DATE : 10-11/06/2005  MAX.TIME : 60 Min. DPP. NO.-18

Q.1  Astationary man observes that the rain strikes him at an angle 60° to the horizontal. When he begins to
move with a velocity of 25 my/s then the drops appear to strike him at an angle of 30° from horizontal. the
velocity of the rain drops s :

(A)25 m/s (B) 50 m/s (C) 12.5m/s (D) 24472 m/s

Q.2 Three ships A, B & C are in motion. The motion of A as seen by B is with speed v towards _
north—east. The motion of B as seen by C is with speed v towards the north - west, Thén as seen by A,
C will be moving towards
(A)north (B) south (C)east (D) west

Q.3 Aprojectileis fired with a velocity umaking an angle © with the horizontal, What is the change in velocity
when it is at the highest point ?
‘AMucosf Bu (Cusin® (D)ucosb-u

Q.4 A girl is riding on a flat car travelling with a constant velocity SmI O
10 ms™! as shown in the fig, She wishes to throw a ball through a stationary
hoop in such a manner that the ball will move horizontally as it passes through

the hoop. She throws the ball with an initial speed /136 ms with respect to

car. The horizontal distance in front of the hoop at which ball has to be thrown is -
(A)lm B 2m 10ms™
(©)4m ' (D) 16m

Q.5 - Anairplane pilot wants o fly from city A to city B which is 1000 km due north of city A. The speed of the
plane instill air is 500 km/hr. The pilot neglects the effect of the wind and directs his plane due north and 2
hours later find himself 300km due north-east of city B. The wind velocity is
(A) 150km/hr at 45°N of E (B) 106km/hr at 45°N of E
(C) 150 km/he at 45°N of W (D) 106 km/hr at 45°N of W

Q.6 Ariver of width 500 m is flowing from west to east with spéed of 3 kmv/hr. Two boatmen, Raju & Kaju
start from the same point on southern bank of river. Raju travels at 5 km/hr in still water, while Kaju
travels at 4 km/hr in still water, Raju crosses the river along shortest path while Kaju crosses the rive
along a path which will take him shortest time to cross the river. Find

(a) the distance between the points where they land on the other bank.

(b) the times taken by Raju & Kaju to reach the other bank.

Q.7  Aman holding a flag is running in North-East direction with speed 10 m/s. Wind is blowing in east
direction with speed 5+/2 m/s. Find thedirection in which flag will flutter.

Q.8  Two ships are 10km apart on a line running south to north. The one further north is steaming west at
40kmv/hr. The other is steaming north at 40km/hr. What is their distance of closest approach and how
long do they take to reach it?

Q.9  Atargetis fixed on the top of a pole 13 m high. A person standing at a distance of 50 m from the

pole is capable of projecting a stone with a velocity of 10\@ nvs. If his aim is to strike the target in
least time what should be the angle of elevation of the stone. |

Q.10 A firenozzle situated at a distance 18 m from the building discharges
water with an initial velocity of 30 nv/s as shown in the figure. Find :

@) the maximum height hthat can be reached by water.

(i) the corresponding angle o..




Q.5 A ball is projected from point A with velocity 10m/sec. perpendicular to

b\BANSAL CLASSES PHYSICS
Target IIT JEE 2007 HOME TEST-1
CLASS : XI (P1) DATE : 11/06/2005 TIME : 90 Min. MAX.MARKS: 50
Q.1 Agrasshope jump maximurm distance 1.6m. It spends negligible time on the ground. How far will go in
10 seconds ? - 2] -
(A) 542 m (B)1042 m (©)2042 m (D)4042 m

Q.2 Thecoordinates of amoving particle at any time t are given x =at? and y = bt?, z=0. The speed of
particle at time t is given by 2]

A)tva®+b? (B) 2ta? +b* ©) Ja+p? (D) 2t*va? + b2

Q3 Anprojectle is fired horizontally from an inclined plane (of inclination 45° with horizontal) with
speed = 50 m/s. If g = 10 m/s?, the range measured along the incline is [2]

(A)500m B) 50042 m (©)200v2m (D) none of these
Q.4 Aballisthrown vertically upwards from the ground. It crosses a point at the height of 25 m twice at an
12]

interval of 4 secs. The ball was thrown with the velocity of
(A) 20m/sec. (B) 25 m/sec. (C) 30m/sec. (D) 35 m/sec.

the inclined plane as in figure. Range of the ball on the incline is 2]
(A) 40N3m . (B)20/13m (©) 13720 m D) 40/3m

Q.6 Abodyis projected at an angle 60° with the horizontal ground with kinetic energy k. When the velocity
makes an angle 30° with the horizontal, the kinetic energy of the body will be [3]
Ak2 ®)k/3 (©)2k/3 (D)3k2

Q.7 Aparticle moves along a straight line in such a way that its acceleration is increasing at the rate of 2 m/s>.
Its initial acceleration and velocity were zero. Then, the distance which it will cover in the 3 second is:
13
(A)193m B)12/5m (C)17/5m (D)19/4m

Q.8 Anabjectis thrown horizontally from a tower H meter high with a velocity of ,/2gH my/s. Its speed on
striking the ground will be : i3]

(A) J2g1H (B) JogH (C) 2/eH D) 2,/2¢H

Q.9 Two particles are fired from the same point, with speeds 100 m/s and 100 m/s, and firing angles with
horizontal = 60° and 120° respectively. The time after which their velocity vectors become perpendicular
to each other, is 3]

A)Ss B)5(3-1)s ©) 5v3s (D) 54/3/2s

Q.10  Theequation of the path of the projectile isy = 0.5x — 0.04x2. The initial speed of the projectile is{3]
(A)10m/s B)15m/s (©) 12.5m/s (D) None




Q.11

Q.12

(a)
b
Q.13
Q.14

Q.15

A stationary man observes that the rain strikes him at an angle 60° to the horizontal. When he begins to
move witha velocity of 25 m/s then the drops appear to strike him atan angle of 30° from horizontal. Find
the velocity ofthe rain drops. [5]

A particle is projected norizontally witu speed u fr~m p~int A, whicu is

10 m above the ground. If the particle hits the inclined plane
perpendicularly at point B. [g = 10 m/s?] 10m
Find horizontal speed with which the particle was projected.

Find thelen_th OB alon_theinclined _lane.

15]

Man A sitting in a car moving at 54 kr/hr observes aman B in front of the car crossing perpendicularly
the road of width 15 m in three seconds.Find the velocity of man B. {51

Aman can swim in still water at a speed of 5 kmvhr. He wants to cross a river 6 km wide, flowing at the
rate of 4 km/hr. If he heads in a direction making an angle of 127° with stream direction. Find the
distance he drifts along the river by the time he reaches the opposite bank. 51

Raindrops are falling verticalty with a velocity of 10 m/s . To a cyclist moving on a straight road the
raindrops appear to be corning with a velocity of 20 m/s. Find the velocity of cyclist. {5]



B
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CLASS : XI(P, O, R, S) DATE : 13-14/06/2005 MAX.TIME : 60 Min. DPP. NO.-19
Q.1  Inthe arrangement shown, all surfaces are frictionless. The rod R is constrained to move

Q.2

Q3

Q.4

Q.35

Q.6

Q.7

Qs

Q.9

Q.10

@
®)

R

vertically. The vertical acceleration of R is a, and the horizontal acceleration of the §E

wedge W is a,. Theratio a, /a, isequal to A
£

(A)sina B)cosa (O)tana (D) cota

The pulley moves up with a velocity of 10m/sec. Two blocks are tied 10misee

by a string which passes over a pulley. The velocity V will be

Given: vy = 5m/ st A By 5mv sec

In the figure shown, the strings are inextensible. Determine the value of u in terms of v.
%

ul A up
iu= . (i) u=
In the pulley system shown, find the relationship between acceleration
of' m and that of M.

For the system shown, calculate velocity and acceleration of C.The tnvisec?t

velocity and acclerations of A and B with respect to ground are marked. 2mfsecy A

B
3misect

2m/seci

a

Inw.e figure, a all an. a Jlock ar. joiued wodtowr wih an inextensible
string. The ball can slide on a smooth horizontal surface. If v, and v,
are the respective speeds of the ball and the block, then

determine the constraint relative between the two. L e

Two cars A and B moves on two straight paths at right angles with speeds 20 km/hr and 15 km/hr
respectively. When a reaches the intersection of the paths bis 25 km far from it . The shortest distance
between the cars is km and they are closest after min from the moment when A
was at intersection of the paths.

A ball is thrown at an angle to the horizontal such that it just grazes past the top of a pole 4 m high. If the
initial velocity of projection is 20 m/s, angle of projection is 53° and the ball reaches the pole during its
downward flight, the distance of the pole from the point of projection.

If aman in a boat crosses a river from point A and rows perpendicular to the B [

bariks then he will reach point C lying at distance 120 m downstream from point i o

B in 10 minutes. If the man heads at a certain angle a to the straight line AB, o : JRag—
(perpendicular to banks) against the current he will reach point B after 12.5 X: L

minutes. Find the width of the river d, velocity of boat u A

relative to water, the speed of the current v and the angle . Assume the velocity of boat relative to the

water to be constant and same in both cases.

A projectile is thrown with velocity of 50 m/s towards an inclined plane from ground such that it strikes
the inclined plane perpendicularly. The angle of projection of the projectile is 53° with the horizontal and
the inclined plane is inclined at an angle of 45° to the horizontal.

50 m/
Find the time of flight. ,
Find the distance between the point of projection and the foot A /A45°

of inclined plane.



bBANSAL CLASSES PHYSICS
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CLASS : XI (P, Q, R, S) DATE : 15-16/06/2005 MAX.TIME : 60 Min. DPP. NO.-20
Q.1  Amanisstanding in a lifi which goes up and comes down with the same constant acceleration. If the ratio

of the apparent weights in the two cases is 2 : 1, then the acceleration of the lift is

(A)3.33ms™? B)2.50 ms™? (C)2.00 ms™ (D) 1.67 ms™?
Q.2  Three equal weights of mass 2kg each are hanging by a string passing overa

fixed pulley. The tension in the string (in N) connecting Band Cis

(A¥g/3 B)e3 (C)2g3 D)g/2 ]
Q.3 Al10kgmonkey is climbing a massless rope attached to a 1 Skg mass over a tree limb. The mass is lying

onthe ground. In order to raise the mass from the ground he must climb with

(A) uniform acceleration greater than Sm/sec?  (B) uniform acceleration greater than 2.5m/sec?

(C) high speed (D) uniform acceleration greater than 10m/sec?
Q.4 Threeblocks are connected as shown in the figure, on a horizontal frictionless
table and pulled to the right with a force at 60N. if M, = 10kg, e e
M, =20kg and M, =30 kg then the value of T, is 1 e 2
(A) 40N (B) 30N (C) 20N (D) 10N

Q.5  Two blocks A & B with mass 4 kg and 6 kg respectively are connected by a stretched spring of
negligible mass as in figure . When the two blocks are released simultancously the initial acceleartion of
Bis 1.5 m/s? westward . The acceleration of Ais : Lsmis?
(A) 1 m/s? westward (B) 2.25 m/s® eastward
(C) 1m/%e t ard (D) 2.75m 2 westward

Q.6 The three blocks shown move with constant velocities. Find the velocity
of block Aand B. Given Vp,=10m/st, V =2nvs T

Q.7 2 menRam & Gopal are competing to cross a river. Ram start from
point Aruns to bridge BC and then crosses bridge maintaining a speed 400 M
of 7 m/s. Gopal swims across to point C starting from point A. His v, =3mls
velocity in still water is 4m/s and river flows with velocity of -
3 m/s. What is the time taken by each person. A 300m B

Q.8  Aswimmer starts to swim from point A to cross a river. He wants to
reach a point B on the opposite side of the river. The line AB makes on =
angle 60° with the river flow as shown. The velocity of the swimmer in
still water is same as that of the river.

(a) In what direction should he try to direct his velocity? Calculate angle between his Velomty and river
velocity.

b) Find the ratio of the time taken to cross the river in this situation to the minimum time in which he can
cross this river.

Q.9 A projectile is thrown from a platform at a height 10 m above the ground with velocity of
20 m/sec. At what angle should the projectile be thrown to reach the farthest point from O, which is
vertically below the point from which itis thrown. [g=10m/s?]

Q.10 Aparticle P is projected horizontally, with speed V, from a point O on a plane which is inclined at an
angle B to the horizontal. The particle hits the plane ata point A which is on the line of greatest slope
through O. (a) Find the time of flight. (b) Find the tangent of the acute angle between the horizontal and
the direction of motion of P when P reached A. A second particle Q is projected from O, with speed V,
in adirection perpendicular to the plane. () Find the time taken for Q to return to the plane and
(d) show that Q hits the plane atA.
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Q.1 A uniform thick string of Iength 5 m is resting on a horizontal frictionless surface . Itis pulled by a
“horizontal force of 5N from one end . The tension in the string at 1m from the force applied is :
(A) zero (B) 5N (C) 4N D) 1IN

Q.2  Figshowstwo pulley arrangements for lifting a mass m. I (a) the mass is lifted
by attaching a mass 2m while in (b) the mass is lifted by pulling the other end
with a downward force F=2mg, If f, and £, are the accelerations of the two OO
masses then
(AL, B2 © /3 D) £=2f, (] - 2

Q.3 Asolid sphere of mass 2kg is resting inside a cube as shown in the figure.

YTA

V= (Stf +2t 3 Ym/s. Here tis the time in second. All surfaces are smooth.
The sphere is at rest with respect to the cube. What is the total force exerted
by the sphere on the cube. (Take g = 10m/s? & y-axis along vertical)

(A) 29 N B)29N
(C)26N D) g5 N

Q.4  Inthefigure shown, all pulleys are massless and frictionless. The acceleration of
the time taken by the ball to reach the upper end of the rod is :

]1‘61' s
(A) V3e B) 2%

ENN El
©) 4g ®) 10g i ! .

Q.5 Slider block A move to the left with a constant velocity
of 6 m/s. Determine

(a) the velocity of block b,

(b}  the velocity of portion D of the cable.

(c) the relative velocity of portion C of the cable with
respect to portion D.

Q.6 Two monkeys of masses 10 and 8 kg are moving along a vertical rope, the
former climbing up with an acceleration of 2m/s? while the latter coming down
with a uniform velocity of 2m/s. Find the tension in the rope at the fixed

support.

Q.7  Apulleyfixed to the ceiling of a lift carries a string whose ends are tied to blocks of mass 2 kg and 1 kg.
The lift is having a downward acceleration of 2 m/s2, Calculate the acceleration of the blocks relative the
lift and relative to ground. Also find the tension in the string connecting the blocks.



Q.8 Abirdis flying along a horizontal straight line AB, & meters above level ground. Tt
flies with constant speed of 10 m/s over a point O on the ground, where there is
ahunter with a shotgun. The hunter fires directly at the bird when it is at A, where
OA makes an angle of 53° with the horizontal, as shown in the diagram. The shot
leaves the gun ataspeed of 80 ms L, If the shot hits the bird at B, find 4 and also
the coordinates of point B with respect to point of projection O.

Q.9  Amancanrowaboat instill water at 3 km/h. He can walk at a speed of S km/h on the shore. The water
in the river flows at 2 km/h, If the man rows across the river and walks along the shore to reach the
opposite point on the river bank find the direction with the river flow in which he should row the boat so
that he could reach the opposite shore in the least possible time. The width of the river is 500 m.

Q.10 A helicopter is moving vertically upwards with a velocity 5 m/s. When the
helicopter is at a height 10m from ground. A stone is thrown with a velocity ®A

(31+4J)ym/s from the helicopter wrt. the man in it. Considering the point on

ground vertically below the helicopter as the origin of coordinates, and the ground |,
below as xy plane, find the coordinates of the point where the stone will fall. Its

distance from origin & the distance between the helicopter & the stone, at the

instant the stone strikes the ground, assuming helicopter moves upwards with °
the same velocity. o
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[ Max. Marks : 50 Class: XI (P, Q, R, S) Time : 90 Min Date : 29-03-2005 |
General Remarks :

The question paper contain 12 questions. All questions are compulsory.

Each subjective question should begin after the end of the previous question after drawmg aline.

Sub part in respect of a subjective question should be done at the same place (if applicable).

Use of Calculator, Log table, Slide Rule and Mobile is not permitted.

Legibility and clearity in answering the question will be appreciated.

Put across ( x ) on the rough work done by you.

ISR o

Aparticle is moved by a force F =20 i-30 3 +15k along astraight line from point A to point B with

o

position vectors 2 {47 j ~3kand 5i-3 ] —6k respectively. Find the work done. 3]

Q.2 Theperiod of oscillation of a nonlinear oscillator depends on the mass m with dimensions of M; a
restoring force constant k with dimensions of ML-2T- and the amplitude A with dimensions of L. By
dimensional analysis find the expression for period of oscillation. 3]

Q.3 Twohorizon al forces of magni‘udes 10N & PNac” ona par'icle. The forc of
magnitude 10N acts due west & the force of magnitude P N acts on a bearing
of 30° east of north as shown in figure. The resultant of these two force acts due
north. Find the magnitude of this resultant. [31 10N

Q.4 Porous rock through which groundwater can move is called an aquifer. The volume V of water that, in
time t, moves through a cross section of area A of the aquifer is given by
V/it=KAH/L,
where His the vertical height of the aquifer over the horizontal distance L. This relation s called Darcy's
law. The quantity X is the hydraulic conductivity of the aquifer. What are the STunits of K? 3]

Q.5  Aparticlemoves in a straight line with an acceleration 2s where 's' is its displacement from a fixed point
onthe line, and v =0 when s = 0. Find its velocity when its displacement is 's". [3]

Q.6 Acarstarts from rest and for the first 4 sec of its motion the acceleration a m/s? at time t seconds after
starting is given by a=6 -2t

@ find the maximum velocity of the car

) find the velocity of the car after 4 sec and the distance travelled up to this time. {5]

Q.7 The diagram shows the (v, t) graph for the motion of a car of mass 600 Yms )
kg which slows ‘own uni ‘ormly from a speed of 20 ms™ ‘ores in4s. B
The car is moving on a straight level road.
(@  Calculate the magnitude of the brakin_ force that is applied toth car. )
(O]
®) Sketch (v, t) graph for the motion of the car when the braking force applied is initially less than the value
calculated in part (a) but increases in magnitude as the car slows down. Assume that the initial speed of
the car and the time for the car to stop are the same as before. [S]

Q.8 A particle moves along the space curve defind by x =e cos t, y = € 'sin t, z = e, Find the magnitude
of the (a) velocity and (b) acceleration at any time t. [S]
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Q.9

(@
®)

Q.10
@i
(i)

Q.11

®
Y

Q12

(a)

®)

possible magnitude? (e.g., A — B, B+ Cetc.) ,
Which simple combination of all three of these results in a vector of the smallest possible magnitude?

Att=0aflower potAis dropped from rest from the window of a highrise building, some heighth,,
above the ground. Also t =0, another flower pot B is thrown downward from a window higher up
(height h, above ground) with some initial downward speed v,,.

For now, consider only pot A: Find the time at which it arrives at the ground, and the speed it has
immediately before hitting the ground. Give each answer in terms of any ofh,, and g.

Assume that B, on its way down, passes A without touching it. Find the time at which B catches up with
A. Give your answer in terms of any ofh,,, hy, v, and g. [5]

Given the three vectors A, B and C shown. ‘K/
Which simple combination of any Two of these results in a vector of the largest l B

(eg- A+B+C,C-B-Aetc)

Suppose a complicated physics problem yields the result, Q= ( [3g/2L, ) @€, - L2)2 /(vL)), where g
is the magnitude of some acceleration, the L's are distances, and v is some speed. What are the units of
the quantity Q? (Simplify as much as possible) I5]
Starting att= O,Va mobile robot moves on a horizontal surface such that its position is described by
x(f)=x, +at- B2, y(t) = Yo —yt3, where Xg» Yo» & B, v are given constants.

Write an expression for the magnitude | a | oftherobot's acceleration, in terms of any x, y;, o, 8, yand t.

Is | a | constant? If yes, explain why. If not, does it increase or decrease with time? [51
F20

The diagram shows the displacement-time graph for a particle movingina 2

straight line. Find the average velocity for the interval fromt=0to t=5. ;ff

=5

The diagram shows the displacement-time graph for a particle moving ina
straight line. Find the average speed for the interval fromt=0to t=5.
i1

Q

displacement ()
.

{
w
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Target 1IT JEE 2007 Daily Practice Problems
CLASS : XI(P,Q, R, S} DATE: 20-21/06/2005 MAX.TIME : 60 Min. DPP. NO.-22
Q.1  Systemis shown in figure. All the surfaces are smooth. Rod is moved by external agent

Q2

Q3

Q.4

QS5

Q.6

Q.7

Q38
Q9
@

b
Q.10

with acceleration 9 m/s? vertically downwards. Force exerted on the rod by the wedge
willbe:

(A) 120N (B)200N (C)1352N  (D)2252N

1 thefigureshow thebl ckBm v--d~~ —ith-wl--it- 10

nv/s. The velocity of A in the position shown s : '0 >
(A)12.5m/s (B)25m/s o,
(€)6.25m/s (D) none of these 3]

A sphere of mass m is kept between two inclined walls, as shown in the figure. If
the coefficient of friction between each wall and the sphere is zero, thentheratioof (@)
normal reaction (N}/N,) offered by the walls 1 and 2 on the sphere will be

(A)tand (B)tan20

(C) 2cos0 (D)cos20 /A

How could a 10 kg object be lowered down from a height using a cord with a breakup strength of 80N,
without breaking the cord .

(A) lowering the object very slowly

(B) lowering it with an acceleration less than 2 m/s2.

(C) lowering it with an acceleration greater than 2 m/s?.

(D) object cannot be lowered down without breaking the cord.

A block of weight 9.8N is placed on a table. The table surface exerts an upward force of 10N on the
block. Assume g=9.8m/s.

(A) The block exerts a force of 10N on the table
(B) The block exerts a force of 19.8N on the table
(C) The block exerts a force of 9.8N on the table
(D) The block has an upward acceleration.

£

If the strings in inextensible, determine the velocity u of each ai0
block in terms of v and 6. v
i) "ig. ‘A) u= . (i))Fig. B) u= -

Trajectories are shown in figure for three kicked footballs. Ignoring air resistance, order the
trajectories according to

(a) time of flight

(b) initial vertical velocity component
(c) initial horizontal velocity component
(d) initial speed .

Order from largest to smallest.

Find the tension T needed to hold the cart in equilibrium, if there is no friction. T ‘%
(ORI O)

7
Ablock of mass 10 kg is kept on ground. A vertically upward force F = 20t N, where tis the time in

seconds starts actingonitatt=0.
Find the time at which the normal reaction acting on the block is zero.

The height of the block from ground att =10 sec. W
ByYA

3

A steel ball is suspended from the ceiling of an accelerating carriage by means of -2,
two cords A and B. Determine the acceleration a of the carriage which
will cause the tension in A to be twice that in B. 0O O




-
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Target |IT JEE 2007 Daily Practice Problems

CLASS : XI(P, Q, R, S) DATE: 22-23/06/2005 MAX.TIME : 60 Min. DPP. NO.-23
Q.1  Theacceleration of the blocks (A) and (B) respectively in situation shown in the figure is : (pulleys &

strings are massless)

. 2 "o :
(A) ~7§downward, % upward B) ‘,f downward, % upward
10 5
<) l,g downward, -1% upward (D) none of these’
3

Q.2 From the fixed pulley, masses 2 kg, 1 kg and 3 kg are suspended as shown in
the figure. Find the extension in the spring if k = 100 N/m. (Neglect oscillations

due to spring)
(A)0.1m (B)0.2m
(€©)03m D)o

Q.3 Inthe fig. at the free end of the light string, a force F is appled to keep the suspended
mass of 1 § kg at rest. Assuming pulley is light then the force exerted by the ceiling on the
systemis:

(A) 200N
(B) 120N
(©) 180N
()4 .. 15kg

. Q4  AS50kgperson stand ona 25 kg platform. He pulls on the rope which is attached
to the platform via the frictionless pulleys as shown in the figure. The platform
moves upwards at a steady rate if the force with which the person pulls the rope is
(A) 500N (B) 250N (C)25N (D) None

Q.5 Inthe figure shownman is balanced by counter weight of same mass. He starts to climb the
rope with an accelerator of 2 m/s? wirt. rope. The time after which he reaches the pulley will be

(A) J10 sec (B) 24/5 sec 100
(C) infinity (D) None of these

Q6 A particlé is projected at an angle o to the horizontal from the foot of an inclined plane so as to strike the
inclined plane. It moves in the vertical plane containing the line of greatest slope, which is inclined at

1
tan™! (5) to the horizontal.

(a) Find a if the particle strikes the inclined plane at right angles.
(b) If o =tan™'(2) at what angle to the horizontal would it be travelling just before the impact.

Q.7 Aliftgoesup with velocity 10 m/s. Apulley Pis fixed to the ceiling of the lift. To
this pulley other two pulleys P, and P, are attached. P | moves up with velocity
30my/s. Amoves up with velocity 10m/s. D is moving downwards with velocity
10my/s at same instant of time. The velocity of Bis__and that of Cis
~ _atthatinstant. Assume that all velocities are relative to the ground.




Q9

Q.10

@
(b)

A lkgblock ‘B’ rests as shown on a bracket ‘A’ of same mass. Constant
forces F, = 20N and F, = 8N start to act at time t = 0 when the
distance of block B from pulley is 50cm. Time when block B reaches
the pulley is .

Find tension in the string and acceleration of all blocks with respect
to ground. Assume friction absent and string and pulley light.

4kg

To point the side of a building, painter normally hoists himself up by pulling
ontherope A asin figure. The painter and platform together weigh 200N.
The rope B can withstand 300N. Find

the maximum acceleration of the painter.

tensioninrope A

(i) when painter is at rest

(ii) when painter moves up with an acceleration 2 m/s”.
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Target IIT JEE 2007 Daily Practice Problems
CLASS : XI (P, Q, R, S) DATE : 24-25/06/2005 MAX.TIME : 60 Min. DPP. NO.-24
Q.1  Inthearrangement shown in figure, there is fiiction between the blocks of :

masses m and 2m which are in contact. The ground is smooth. The mass of
the suspended block is m. The block of mass m which is kept onmass 2m
is stationary with respect to block of mass 2 m. The force of friction between
m and 2m is (pulleys and strings are light and frictionless) :

» 5 ® 7 ©F o

mg
>
3

Q.2  ..particle B of mass 0.6 kg slides down the smooth face PR of » wedge A
of mass 1.7 kg which can move freely on a smooth horizontal surface. The
inclination of the face PR to the horizontal is 45°, Then:

(A) the acceleration of Ais 3g/20

"t evert'ca componento 't eacce’erat ono” s23g
(C) the horizontal component of the acceleration of Bis 17 g/40
(D) none of these

Q.3 Inthesystem of pulleys shown what should be the value of m, such that .
100g...re...ai.satr.st wit. gro..d:
(A) 180gm (B) 160gm (C) 100gm - (D)200gm

Q4  Ateevyspherical ballis constraine ina fra~e a- in fi~ure. Tue inclinew ~rface

is smooth . The maximum acceleration with which the frame can move without ‘ a |
causing the ball to leave the frame : <
A) g2 ®) g3 ©C g3 (D) g2
Q.5  wo"ey'sacce eratng ownan nc neo angeOwt

acceleration g sin®. Which ofthe following is correct.

(o is the angle made by the string with vertical).

(Aya=96 B)a=0°

(C) Tersior ir the strine, o == Dj :ension in ue swring, « —usg sec 6

Q.6  Afixedrifleisaimed at a point on a vertical wall 1440 m horizontally away and 1080 m high above ‘
the point of the rifle end. A bullet is fired at 150 m/s towards the target. 10 sec after firing the
gravitational field vanishes, find where the bullet will hit the vertical wall.[ g= 10 m/s?]

Q.7  Find the acceleration of wedge of mass 4m placed on smooth
horizontal surface as two blocks of masses m and 2m slide over it.




|
.8 " pu’eysys emisse upasin igure. T emova ‘epu’ey ",Ban’ “areeac’ o l1kg ‘
Pulley D and E are fixed. All pulleys are smooth and string is hght and inextensible. Find D) iﬂo £ |

the acceleration of pulley C and the tension in the string.

Q.9 . Ifthe system is released from rest find
(a) total kinetic energy of ‘he bloc’ saf'er ' =2 sec of mo'ion.
(o)  dist~=~~=-~v-db-th~ 1 k~bl~-kdi-~thisti~~

(all surfaces and pulleys are frictionless)

Q.10 Inthepulley system shown here pulleys are ideal and string is inextensible.
Mass of all the blocks is M.

@) Draw the free body diagram for all the blocks.

(b)  Find the constraint relationship between acceleration of the masses.

(c Find the acceleration of all the three masses and tension in the string.

S R R
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Zime : Exact 2 hour. Max. Marks : 60

PRACTICE TEST

[Take : g= 10 m/s%]

Q.1 Oneendofastringis connecte totopo t e xe ver ca rngass ownin e
figure. The other end is connected to a bead free to slide smoothly on the ring.
Ifthe string is taut in the shown configuration, find tension in it. [3]

Q.2 Ablockofweight 5N is pushed against a vertical wall by a force 12 N. The coefficient |
of friction between the wall and block is 0.6. Find the magnitude of the force exerted by

the wall on the block. B3]
Q.3 Aparticle is thrown upwards from ground. It experiences a constant resistance force which can produce
retardation 2 m/s2. Find the ratio of time of ascent to the time of descent. [3]
2
Q.4  Theequation of a projectileisy = 3x- *g“} . The angle of projectile is and initial velocity
is . Bl

Q.5  Find the minimum value of mass m required to lift the load M shown in figure.
Treat pulley as light and string inextensible. 31

Q.6 The velocities of Aand B are marked in the figure. Find the velocity of
block C. (assume that the pulleys are ideal and string inextensible) [3]

Q.7  Ariveris flowing withaspeed of 1 km/hr. A swimmer wants to go to point'C’
starting from 'A’ . He swims with a speed of 5 km/br, atan angle © w.rt. the
river. If AB=BC=400m. Then find the value of 0. 4]

Q.8  Ablockis given certain upward velocity along the incline of elevation o . The time of ascent to upper
point was found to be half the time of descent to initial point, Find the co-efficient of friction between

block and incline. i
Q.9  Ifthecoefficient of friction at all surfaces is 0.4, then find the force requiredto 3
pull out the 6 kg block with an acceleration of 1.5 m/s2. [4] 3 5 k: T,

Q.10 TwoParticles instantaneously at A & B respectively 4.5 meters apart are moving
with uniform velocities as shown in the figure. The former towards Bat 1.5 m/
sec and the latter perpendicular to AB at 1.125 m/sec. Find the instant
when they are nearest. 4]




Q.11

@
©
Q.12
@
@

Q.13

Q.14

Q.15

(@)
®
©
@

Two particles A & B projected along different directions from the same point P on the ground with the
same speed of 70 m/s in the same vertical plane. They hit the ground at the same point Q such that
PQ=480m. Then: (Use g=9.8 m/s?, Sin! 0.96 = 74°, Sin"'0.6 =37°)

find the ratio of their times of flights.

find the ratio of their maximum heights.

find the ratio of their minimum speeds during flight. 5]

The velocity - time graph ofa particle moving along a straight line is shown in fig.
1f the particle starts its motion from x =—4 m , then draw the a - t and x - t graphs.
Find the position of the particle att=3s. i5]

v (ws)
1
[

A stone thrown with the velocity v,=12m/s atan angle o =45° to the horizontal, dropped to the
ground ata distance s from the point where it was thrown . From what height h should the stone be
thrown in a horizontal direction with the same initial velocity v, for it to fall at the same spot ? 5]
Block A of mass m/2 is connected to one end of light rope which passes over a .

pulley as shown in the Fig. Man of mass m climbs the other end of rope with a

relative acceleration of g/6 with respect to rope find acceleration of block A and Tg,s
tension in the rope. 5] mi2 ™

Aparticle moving with uniform acceleration along a straight line passes three successive poinis A, B& C
where the distances AB : BC is 3 : 5 & the time taken from

AtoB is 40 sec. If the velocities at A& C are 5 m/s & 15 m/s respectively. Find

the velocity of the particle at B

acceleration of the particle

time taken to cover Bto C -
total distance from Ato C. [6]
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Target HIT JEE 2007 Daily Practice Problems
CLASS : XI(P, Q, R, S) DATE : 27-28/06/2005 MAX.TIME : 60 Min. DPP. NO.-25
Q.1 T esystems ownisjustont everge of slipping. ™ e co-e “icien” of s'atic

fricdi.noo...oo nh._...k.nd..__ble pis
(A) 0.5 ®B) 0.95
(€ 0.15 ‘D) 0.35

Q.2 The velocity time graph of the fig. shows the motion of a wooden block of
mass 1 kg which is given an initial push t =0, along a horizontal table.
(A) The coefficient of friction between the blocks and the table is 0.1 T
(B) The coefficien” of fric ion be ' ween " ¢ " locksand t’ e ta’ leis 0.2
(C) If the table was half of its present roughness, the time taken by

o~

V(s

the block to complete the journey is 4 sec. ©.0) 4 TG
(D) If the table was half of its present roughness, the time taken by the block to complete the jour Jjourney is
8 sec.

Q.3 Abeadofmass ‘m’ can slide on a thin vertical rod, with sliding friction coefficient between them =p. The
rod is translated horizontally with a constant acceleration ‘a’. For what value of ‘a’ will an Earth observer
see equal horizontal and vertical components of the acceleration of the bead?

A gll+w Byg/(1-w ©ue (D)none

Q.4 Theforce required just to move a body up an inclined plane is double the force required just to prevent
the body from stiding down. If p is the coefficient of friction, the inclination of plane to the horizontal is
(A)0=tan"'(3p) (B) 0= tan"'(2p) (©) 6 =tan"'(4p) (D)0 =tan"'(w)

Q.5 ok f oy 1w .gw. . w. g
accelerated with acceleration a. The friction force acting on the block is
[u= coefficient of friction between wedge and block] a
(Aypm(g_..H~-a_nb, B, m(g.nb-a__96, 8
(C)m (g sinB +acosd ) (D) masing

Q.6 Therearside of atruck is open and a box of mass 20kg is placed on the truck 4 meters away from the
openend 1= 0.15 and g = 10m/sec?. The truck starts from rest with an acceleration of 2m/sec? ona
straight road. The box will fall off'the truck when truck is at a distance from the starting point equal to:
(A) 4 metres (B) 8§ metres (C) 16 metres (D) 32 metres

Q.7  With what minimum acceleration mass M must be moved on frictionless surface so Im]
that m remains stick to it as shown. The coefficient of friction between M & m is p.

g pmg pmg
(4) g ®) © Mim ®) 5

Q8 Al g 'oc’ s engpus e aganstawa ya orceF=75Nasshown nt e Figure.
The coefficient of friction is 0.25. The magnitude of acceleration of the block is
(AY10 m/s? B)2. ./s? G, 5.8 D, nonc

Q.9  If'the tension in the string in figure shown is 16 N and the acceleration of
each block is 0.5 m/s?. Find the friction coefficient at the two contacts with
the blocks, where wedge is fixed.

Q.10 Ablock of mass m =10 kg is o be pulled on & horizontal rough surface with the minimum force. .
@ The block should be pulled at an angle 6= . P
(i) the magnitude of the force F is equal to .

—
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Target T JEE 2007 Daily Practice Problems

CLASS : XI (B, Q, R, S) DAIE : 04-05/07/2005 MAX.TIME : 60 Min. DPP. NO.-27

Q.1

Q.2

Q.3

Q4

Q5

Q.6

Q.7

Q.8

Q.9

Q.10

A boat is moving towards east with velocity 4 m/s with respect to still water and river is flowing towards
north with velocity 2 m/s and the wind is blowing towards north with velocity 6 m/s. The direction of the
flag blown over by the wind hoisted on the boat is:

(A) north-west (B) south-east (C)ytan™'(1/2)with east (D) north

Two blocks A(1kg) and B(3kg) rest over the other on a smooth horizontal plane (A over B). The coeflicient
of static and dynamic friction between A and B is the same and equal to 0.75. The maximum horizontal
force in newton that can be applied to A in order that both A and B do not have relative motion s :
[g=9.8m/s?]

(A)19.6 ®B)14.7 (€)9.8 (D)4.9

In the figure shown, the speed of the truck is v to the right. The
speed with which the block is moving up at & =60°is :

A)v B) 2v/3 (C) 3v/4 (D)none

Ablock Akept on arough plate (OO, ) with coefficient of static friction
1, =0.75 & coefficient of kinetic friction p = 0.5. The plate is leaning
with horizontal at an angle 6 =tan (). If the plate is further tilted
slig.tly .. —.eaccele.atin .. l.c.. .ill e

(A) 1.5m/s* (B)2 m/s? (C)2.5 m/s? (D) none of these

The upper portion of an inclined plane of inclination o is smooth and the lower portion is rough. A
particle slides down from rest from the top and just comes to rest at the foot. If the ratio of smooth Jength -
torough length is m :n, find the coefficient of fiiction.

Determine the acceleration of the 5 kg block A. Neglect the mass of the pulley and
cords, The block B has a mass of 10 kg, The coefficient of kinetic friction
between block B and the surface is = 0.1. (Take g = 10 m/s2)

The 110 kg block is resting on the horizontal surface when the force F is
applied to it for 7 seconds. The variation of F with time is shown.
Calculate the maximum velocit, reachedb, theb ¢ n t.e . __

tduring which the block is in motion. The coefficient of static and kmeuc |
fricti nareb h0.50. 7 s

10 ke]

Ablock is to be raised a height h from rest to rest. I the rope used to lift the block can bear a maximum |
tension of Amg (A > 1), where m is the mass of the block, the find the minimum time in which we can raise
the bl~k. 2

Calculate the force P required to cause the block of weight W, =200N
justto slide under the block of weight W, = 100 N. What is the tension
in the string AB ? [Coefficient of friction p = 0.25 for all surfaces in

v
contac]. T
A body is at rest at the bottom of a plane of incline angle o, which is greater than angle of repose. It is
given initial velocity & launched up the plane. It reaches fts maximum height onincline in time t,. It then
slides back down, the time of descent is t, =ct, where ¢ is constant & greater than 1. Find the coefficient
ofkinetic friction.
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Q.1 Aplank of mass 2kg and length 1 m is placed on a horizontal floor. A small block of mass 1 kg is placed
on top of the plank, at its right extreme end. The coefficient of friction between plank and flooris 0.5
and that between plank and block is 0.2. If a horizontal force = 30 N starts acting on the plank to the
right, the time after which the block will fall offthe plank is (g = 10 m/s?)

(A)(213)s B)15s (C)0.75s (D) (@/3)s

Q.2 Forthe two blocks initially at rest under constant ext. forces of mass1 kg and =0, io s
2kg shown, a, = 5 m/s? - , a, =2 m/s? <—. Which of the following is correet? I e
(A) Force of frictionon 1 due to 2is 1 Ntoright.  (B)Force of friction on 2 due to 1 is 1 N toright.
(C)Foree of friction on 2 due to ground is4 Ntoright. (D) Force of friction on 2 due to ground is 6 N toright.

Q.3 BlockAisplaced on cart B as shown id figure. If the coefficients of static and kinetic friction between the
20 kg block A and 100 kg cart B are both essentially the same value of 0.5 [g = 10 m/s?]
(A) The blocks A and B will have a common acceleration if P= 60 N »
(B) Acceleration of cart B is 0.98 m/s? if P=40N 9 .
(C) Acceleration of cart B is greater than that of Aif P=60 N =0 g
(D) The common acceleration of both the blocks is 0.667 m/s? if P=40 N

"Q.4  AdOkgslabrestson a frictionfess floor. A 10 kg block rests on top of the slab
as shown in the Fig. The coefficient of static friction between the block and slab |
is 0.60 and coetfecient of kinetic friction is 0.40. The 10kg block is acted upon ‘_:’Kg—l
by a borizontal force of 100N. The resulting acceleration of stab will be T
(A) 1 m/s? B) 1.47 m/s? 0) 1.52m/s? D) 6.1 m/s?

Q.5 Thesmall marble is projected with a velocity of 10 m/s in a direction 45° from
the horizontal y-direction on the smooth inclined plane. Calculate the magnitude
vofits velocit after 2 seconds. Take _=10m/s?.

Q.6  Particles A and B of mass 5 kg and 3 kg are connected by a light incxtensible
string passing under a smooth light pulley C which carries a particle D of mass
4kg. Aand B rest on a horizontal rough surfaces as shown in the diagram. The
coefficient of friction is same for both A and B and is just sufficient to prevent A,
but not B, from moving. Find the coefficient of friction.

(5]
Q.7  Oisapointat the bottom of a rough plane inclined at an angle o to the horizontal. Up to a vertical height
habove O the coeflicient of friction is 2tanc, above this height it is (tan a)/2. A patticle is projected up
the plane with a velocity V. Find the minimum value of V so that the particle returns to O.

Q.8  Aforce F=20N is applied to a block (at rest) as shown in fig. After the block has 3

moved a distance of 8m to the right, the direction of horizontal comopnent of the (£37°
force F is reversed. Find the velocity with which block arrives at its starting point.

F=50N
Q.9  Findthe acceleration of the blocks and magnitude & direction of frictional .
force between block A and table, if block Ais pulled towards w08
Ieftwitha force of 50N. Etomis 5
K|
Q.10 Inthe figure M =2m. The coefficient of friction at all surfaces is p. Find the 3
acceleration of bigger block. String is light and inextensible and all the pulleys M g =
are smooth. —— s
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Q.1 Ablock rests on a rough inclined plane making an angle of 30° with the horizontal. The coefficient of
static friction between the block and the plane is 0.8. If the frictional force on the block is 10N, the mass
of the block (inkg) is (take g = 10 m/s?)
(A)2.0 B)4.0 €16 (D)2.5

Q.2 Aswimmer swims in still water at a speed = 5 km/hr. He enters a 200 m wide river, having river flow
speed =4 km/hr at point A and proceeds to swim atan angle of 127° (sin 37° =0.6) with the river flow
direction. Another point B is located directly across A on the other side. The swimmer lands on the other
bank at a point C, from which he walks the distance CB with a speed = 3 km/hr. The total time in which

he reachrs from Ato B is

(A) 3 minutes (B)4 minutes (C) 3 minutes (D) None
Q.3 Two bullets are fired at angles 0 and 90— 6, the ratio of their time of flights is :

(A)1:1 B)tan6 : 1 (C)1:tand (D)tan26 : 1

Q.4  Two particles, one with constant velocity 50m/s and the other with uniform acceleration 10m/s2, start
moving simultaneously from the same place in the same direction. They will be at a distance of 125m

from each other after
(A) 5 sec. (B) 5(1 +V2) sec. (C) 10sec. (D) 10(32 + Dsec.

Q.5  Aropeoflength L and mass M is being puled on a rough horizontal floor by a constant horizontal force
F =Mg. The force is acting at one end of the rope in the same direction as the length of the rope. The
coefficient of kinetic friction between rope and floor is 1/2. Then, the tension at the
midpoint of the rope is
(AyMg/4 B)2Mg/5 (CyMg/8 (D)Mg/2

Q.6 Ablockislying on along horiozntal conveyer belt moving at a constant velocity receives a velocity
v=5m/s relative to ground in a direction opposite to the direction of motion of conveyer. After t=4sec the
velocity of block becomes equal to the velocity of the belt. If 11=0.2 find the velocity of the belt.

Q.7 Twoblocks A and B are placed one over the other on a smooth horizontal surface. The

maximum horizontal force that can be applied to the upper block A so that Aand B i ELH
move without separation is 49N. The coefficient of friction between Aand B is L

Q.8 Find‘a'

Q.9  Ablock A of mass 2kg rests on another block B of mass 8kg which rests on a horizontal floor. The
coefficient of friction between A and B is 0.2 while that between B and floor is 0.5, When a horizontal
force F of 25N is applied on the block B, the force of friction between A and B is

Q.10 Two particles Aand B of masses 3kg and 2kg are connected by a light
inextensible string. The particles are in contact with the smooth faces of a
wedge DCE of mass 10kg resting on a smooth horizontal plane. When
the system is moving freely find the acceleration of the wedge and the
acc r i B.
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Q.1

Q.2

Q.3

Q4

Q.5

()
®

Q6

Q.7

Ablock A (5 kg) rests over another block B (3 kg) placed over a smooth horizontal surface. There is
friction between A and B. A horizontal force F, gradually increasing from zero to a maximum is applied
t0 A so that the blocks move together without relative motion. Instead of this another horizontal force F,,
gradually increaseing from zero to a maximum is applied to B so that the blocks move together without
relative motion. Then £
(A)F, (max) =F, (max) (B)F, (max) > F, (max) P e
(O F(max) <F, (max) (D)F, (max) : F,(max)=5:3 CRETETRAs

'L.S“

Ablock of mass 10 kg is placed on the top of a block of mass 20 kg, resting on a table. A force F in the
horizontal direction is applied to the lower mass such that they both move together to the right with
acceleration a. The coefficients of static and kinetic friction between the blocks are 0.4 and (0.2 respectively.
The upper block does not slide relative to the lower one if
(A)as0.4g (B)a<0.2¢g —
(Cla=04g D)a=02¢g

Two boats were going down stream with different velocities. When one overtook the other a plastic
ball was dropped from one of the boats. Some time later both boats turned back simultaneously

& went at the same speeds as before (relative to the water) towards the spot where the ball had been
dropped. Which boat will reach the ball first?

(A) the boat which has greater velocity (relative to water)

(B) the boat which has lesser velocity (relative to water)

(C) both will reach the ball simultancously

(D) cannot be decided unless we know the actual values of the velocities and the time after which they turned around.

Aparticle is projected with a speed V from a point O making an angle of 30° with the vertical. At the
same instant, a second particle is thrown vertically upward from a point A with speed v. The two particle
reach H, the highest point on the parabolic path of the first particle simultanecusly, then the ratio V/v

2
(8) 3v2 (B) 243 ©F D) {3

Two blocks A and B of mass 1 kg and 2 kg respectively are placed over a smooth
.o_z.mas_raceass..wn.an.g.re ..e_.e...e. fiid..bo....bloo..d.
is p = 1/2. An external force of magnitude F is applied to the top block at an angle
o.=30° below the horizontal.

I'h ve ge i e l_t.onit__.s.__..

Find the maximum Va.lues of F so that both the blocks move together thh same acceleration.(g=1 0 m/sz)

Find acceleration of upper block it static & kinetic p=o03 | lke 20N
friction. coefficients have same value. .—0 7 AT T
u=0.
Ablock ofinass m, lies ona plane inclined at an angle c.=37° to the horizontal.
Another block of massm, is conmected to the block m, by a thread slung overa
pulley. Coefficient of friction beiween e, and the plane is 0.5. Calculate the
acceleration of the blocks and the frictional force onm, in the following cases.
(a)m, =2kg, m, = 5kg (b)m, = 6kg, m, = Skg

_N\o=3T°



Q.8  Aparticle inside ahollow sphere of radius 1, having a coefficient of friction (1/ /3 ) can rest up to a height
of

Q.9  Ifthelower block is held fixed and force is applied to P minimum force required to

slide P on Qis 12N. Now if Q is free to move on frictionless surface and force is »
applied to Q then the minimum force F requiredto slidePon Qis . Q F

Q.10(a) In the figure shown a constant force F is applied on lower block, just
large enough to make this block on the verge of sliding out from between
the upper block and the table. Determine the force F-at this instant and
common acceleration of each block. Take g =10 m/s?,

p=0.5,15=04

(b) Itinstead of a constant force I’ we apply a time varying force F = (20t)
Newton. Plot a graph between acceleration of both the blocks and
time.
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Q.1  Thesystem shown in figure is released N
(A)a, =0.35m/s? ; 2, = 4.5 m/s? (B)a, =3m/s?;a,=0.5 m/s? 10N 5 “Z‘f_j'l
(C)a, =2m/s*; a, =2 m/s? (D)a, =0.5m/s?; 8, =3 m/s?

Q.2 Thecoefficient of friction between dkg and § kg blocks is 0.2 and between P
Skg block and ground is 0.1 respectively. Choose the correct statements Q Ske F

(A) Minimum force needed to cause system to move is 17N
(B) When force is 4N static friction at all surfaces is 4N to keep system at rest
(C) Maximum acceleration of 4kg block is 2m/s?

(D) Slipping between 4kgand Skg ocks start whenF 's 17N ;’
Q.3  Themaximum value of m(in kg) so that the arrangement N m ;
shown in the figure is in equilibrium is given by e
A2 (B)2.5 ©3 (D)3.5 T

Q.4 Two particles are moving along two long straight lines, in the same plane, with the same
speed =20 cm/s. The angle between the two lines is 60°, and their intersection point is O. At a certain
moment, the two particles are located at distances 3m and 4m from O, and are moving towards O.
Subsequently, the shortest distance between them will be ‘

(A)50 cm (B)404/2 cm {C)504/2 cm (D)50+/3 cm

Q.5  Twoblocks A and B of mass 2 kg and 4 kg are placed one over the other as shown in
figure. A time varying horizontal force F = 2t is applied on the upper block as shown in
figure. Here tis in second and F is in newton. Draw a graph showing accelerations of A
and B on y-axis and time on x-axis. Coeflicient of friction between Aand Bis u=1/2 # Foa
and the horizontal surface over which B is placed is smooth. (g =10 m/s?) 7

Q.6 Ablock of mass m =3 kg is experiencing two forces acting on it as shown. F2
(a) IfF,=20N and 6 = 60°, determine the minimum and maximum values of F,

so that the block remains at rest. (Take: pu= 1/ 3 andp, =1/3,g=1 Om/s?)
b) Calculate the magnitude and direction of frictional force on the block if F| = 12N,
Q.7  Find the acceleration of the three masses A, B and C shown in figure. °?°
[m]

Friction coefficient between all surfaces is 0.5. Pulleys are smooth. -
Q.8 Amanofmass 50 kg is standing on one end of a stationary wooden plank S0 kg
resting on a frictionless surface. The mass of the plank is
10kg, its length is 300 m and the coefficient of friction between the man and Ly 0%%:1
the plank is 0.2. Find the shortest time in which the man can reach the 10kg
other end starting from rest and stopping at the other end.
=0

Q.9  Ablock of weight w rests on a rough horizontal plank. The slope angle of of the plank 8 is gradually
increased upto 90°. Draw two graphs, both with 8 along the x~axis. In one graph show the ratio of the
normal force to the weight as a function of 8. In the second graph, show the ratio of the friction force to
the weight. Indicate the regions of no motion and where motion exists.

Q.10 Two masses A and B, lie on a frictionless table. They are attached to eitherend P
of a light rope which passes around a horizontal movable pulley of negligible ~ , 2
mass. Find the acceleration of each mass M, = 1 kg, My =2kg, M. =4 kg, (

The pulley P, is vertical.
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Q.1 Abodyis thrown with velocity 20 m/s at an angle of 60° with the horizontal. Find the time gap between
the two positions of body where velocity of body makes an angle of 30° with horizontal
(A) 1.15 sec. (B)0.95 sec. (C) 1 sec. (D} 1.5 sec.

Q.2 Toman running ata speed of 5 m/sec,the rain drops appear to be falling at an angle 0f45° from the
vertical. If the rain drops are actually falling vertically downwards , then velocity inm/sec is

A3 (B) 543 (©) 542 D)4

Q.3 Ariveris flowingfrom west to cast ata speed of 5 meters per minute. A man on the south bank of the
river, capable of swimming at 10 metres per minute in still water, wants to swim across the river in the
shortest time. He should swim in a direction
(A) due north (B)30°eastafnorth  (C)30°north of west (D) 60° east of north

Q.4  Anobjectof mass m is projected with a momentum P at such an angle that its maximum height (H) is
1/4™ of its horizontal range (R). Its minimum kinetic energy in its path will be
2 2 2 2
3
@ 2 @) - © > o) -
8m 4m 4m m

Q.5  Onaninclined plane inclined at an angle of 30° to the horizontal, a ball is thrown upwards with a velocity
of 10 m/s, at an angle of 60° to the inclined plane. Its range on the inclined plane s :

(AY10 m B) 543 m (C)0m ) 1043 m

Q.6 A particle moving with a speed v changes direction by an angle 6, without change in speed.
(A) The change in the magnitude of its velocity is zero.
(B} The change in the magnitude of its velocity is 2vsin(0/2).
(C) The magnitude of the change invelocity is 2vsin(8/2)
(D) The magnitude of the change in its velocity is v(1 — cos0).

Q.7 Aparticle is projected vertically upward with initial velocity 25 m/s. For its motion during third second,
which of the following statement is correct?
(A) Displacement of the particle is 30 m
(B) Distance covered by the particle is 30 m.
(C) Distance covered by the particle is 2.5m
(D) None of these

Q.8  Abody of mass 2kg rests on a horizontal plane baving coefficient of friction u.=0.5. Att =0 a borizontal
force f: is applied that varies with time F =2t. The time constant t, at which motion starts and distance

moved in t =2, second will be and _ respectively.

Q.9 Atruck shownin the figure is driven with an acceleration a= 3 m/s%.
Find the acceleration of the bodies A and B of masses 10 kg and 5 kg
respectively, assuming pulleys are massless and friction is absent
everywhere.

Q.10 Blocks Aand B in the figure are connected with a bar of negligible weight. If
A and B each weight 170 kg and 1, = 0.2 and ;= 0.4, where p,, and p, are
the coetlicients of limiting friction between plane and the bodies respectively,
caleulate the acceleration of the system and force in the bar.
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Q.1  Ablock ‘A’ of mass 45 kg is placed on a block ‘B’ of mass 123 kg. Now block
‘B’ isdisplaced by external agent by 50 cm horizontally towards right. During the
same time block ‘A’ just reaches to the left end of block B. Initial & final position
are shown in figure. Referto the figure & find the workdone by frictional force on
block A in ground frame during above time.

(A)- 18 Nm (B)18Nm  (C)36Nm  (D)-36Nm g
Q.2 Ablockofmass 10kgisrelease *onafixe " we 'geinsi ‘cacar which is ok ’

moved with constant velocity 10 /s towards right. Take initial velocity of 10 mis

block with respect to cart zero. Then work done by normal reaction on 37

G enConom g o fome il e (g=1. ms?) o 0O

(A) zero (B)9%01 (C) 12007 (D) none of these

Q3. Aspringof force constant k is cut in two part at its one third length. when both the parts are stretched by
same amount. The work done in the two parts, will be

(A)equalinboth (B) greater for the longer part
(C) greater for the shorter part (Dydatainsufficient.

Q.4 Aballis projected vertically up with an initial velocity. Which of the following graphs represents the KE
" of the ball?

? l / 0 7 li T
(A) KE (B) KE (O)KE (D) KE
(6] 0 (6] (6]

h— — h— h—

Q.5 The block of mass 'm' initially at x = 0 is acted upon by a.

horizontal force F =a—bx as shown in the figure. The coefficient 7

of friction between the surfaces of contact is p. The net work «// ——F

done on the block is zero if the block travels //,// T T T T T
adistance of . e

Q.6 T ecevatorE asamassof3000 kg when fully Joaded and is connected
as shown to a counterweight W of mass 1000 kg. Determine the power
inkilowatts delivered by the motor

(a) when the elevator is moving down at a constant speed of 3 m/s,

(b) when it has an upward velocity of 3 m/s and a deceleration of 0.5 m/s2.




Q7

Q.48

Q.9

Q.10

(a)
®
©@

Ablock of mass ‘m’ isattached to one end of a massless spring of spring constant
‘k’. The other end of the spring is fixed to a wall. The block can move ona
horizontal rough surface. The coefficient of friction between the block and the

2pmg

surface is j1. The block is released when the spring has a compression of

() Find the initial acceleration of block, (b) Find the maximum speed of the block.

Power applied to a particle varies with time as P=2t + L. If the body of mass 1 kg is initially at rest. Find
its kinetic energy at t=3 sec.

A spring constant K = 100 N/m is initially in the relaxed state. It undergoes two steps slowly under
application of an external force.

StepI: Stretched by 10cm from initial position

Step IT : Then compressed through a distance of 25cm (from position attained after step 1.)

Find: (a) work done by spring force in step (b) work done by external force in step I

The only force acting on a 2kg body as it moves along the x-axis varies

as shown in figure. The velocity of the body at x =0 is 4m/s

What is the K.E.of the body at x = 3.0 m?

At what value of x will the body have a K.E. of 8 I ?

‘What is the maximum K_E. attained by the body between x =0 to x = 5 meter?
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Q1

Q2

Q.4

Q.5

Q.6

Q.7

Q.8

. unstretched. Natural length of spring is 3/,. A constant horizontal force F is

A constant force produces maximum velocity V on the block connected to the
spring of force constant K as shown in the fig. When the force constant of spring
becomes 4K, the maximum velocity of the block is

v A\
(G B)2v , ©5 Dyv

A small sphere of mass 'm' is dropped from a great height. After ithas fallen through 100 m it attains its
terminal velocity and continues to fall. The work done against air friction during first 100 m fall is

(A) greater than the work done during second 100 m fall .

(B) less than the work done during sécond 100 m fall

(C) equal to weight mg

(D) greater than weight mg

Three blocks A, B and C are kept as shown in the figure. The coefficient of
friction between Aand B is 0.2, Band Cis 0.1, C and ground is 0.0. The mass
of A, B and C are 3 kg, 2 kg and 1 kg respectively. A is given a horizontal
velocity 10m/s. A, B and C always remain in contact i.. lies as in figure. The
total work done by friction will be

(A)-751 - B)757 (C)-150] (D)-1007J

Abody of mass 2 kg is kept on a rough horizontal surface as shown in the figure.
Find the work done by frictional force in the time interval t =0 to t = 5-sec.
(A) zero B)+157

C€)-207 (D) datainsufficient T

An object is attracted towards the origin with a force given by F =—k/x? Calculate the work done by the
force I, when the object moves in the x direction from x, to x,(x,>x).

20
Starting at rest, a Skg object is acted upon by only one force as indicated Force(gg
infig. Find the total work done by the force. o U

An object has several forces acting on it. One of these forcesis F = 3xyAi Calculate the work done on
the object by this force for following displacements (a) (0,4) to (2 4) parallel tox axis. 03) 2,00t0(2.4)
parallel to y axis (¢) From {0,0) to (2,4) along y=2x.

A spring is attached with a block of mass m and a fixed horizontal rod. The
block is lying on a smooth horizontal table and initially the spring is vertical and

applied on the block so that block moves in the direction of force. When length
of the spring becomes 5 /; block leaves contact with the table.
Find the constant force F, if initial and final velocity of block is zero.




Q.9

Q.10
(@)
()

Two blocks A and B of mass 1 kg and 2kg respectively are connected by a string,

passing over alight frictionless pulley. Both the blocks are resting ona horizontal floor F=20t
and the pulley is held such that string remains just taut. At moment t=0, a force F=20t

newton starts acting on the pulley along vertically upward direction, as in Fig. Calculate

(a) velocity of A when B loses contact with the floor (b) height raised by the pulley upto

that instant and (¢) work done by the force F upto that instant.

Ablock of mass 2 kg kept 1 m away from a spring is projected with velocity of 2 m/s towards the spring.
‘What is the maximum compression in the spring?
At what distance from the spring will the block finally come to rest.

2 1m/s
[
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Q.1 A particle is moved from (0, 0) to (a, 2) under a force F= (3’1‘ + 43) from two B’T

pla a)
paths. Path 1 is OP and path 2 is OQP. Find the ratio \‘,NTI the work done by this

2
force in these two paths. 3] B G

Q.2 System shown in the figure is released from rest. When spring is unstretched pulley and
spring is massless and friction is absent everywhere. Find speed of § kg block when
2 kg block leaves the contact with ground.
(Take force constant of spring k = 40 N/m and g =10 m/s?) 13]

Q.3  Amotordrives abody along astraight line with a constant force, Draw the graph of power p developed
by the motor must varying with time t ) 31
F
Q.4 The force acting on a body moving along x axis varies with the position of the
particle as shown in the fig. State the nature if equilibrium of body at x, & x,. [3]

N Xy Xy
Q.5 Ablock of mass ! kgis kept on smooth inclined surface of an elevator moving
up with a constant velocity of 5 m/s. Find the work done by normal reaction (as ke TSm/s
seen from ground) on the block is 10 sec. 131 >

Q.6 Apulleyblock systerm is shown in figure. Find the maximum mass M so that 4 kgand
5" gblock wi” move ‘oge” er. S a'ie fric fon coefficien” be' ween surfaces of 4’ g <
and 5 kg block is 0.8 and all other surfaces are considered to be frictionless. [3]

Q.7  Inthe figure shown, an external force F = 150 N making an angle 53° with the ﬁ;n::::(al Fo 150N
horizontal is applied to the block. Find the displacement of the block in four Surface e
seconds. Initial velocity of the block is 10 my/s towards right. 141 \ E 10 nvs

Q.8  Aringofmass m can slide over a smooth vertical rod. The ring is connected to a

. 4m i R L .
spring o~ orce cons ant K = e w ere R st enatural lengt o't esprng.

R
The other end of the spring is fixed to the ground at a horizontal distance 2R from 3R2
the base of the rod. The mass is released at a height of 1.5R from ground A
(a” calcula’'e he wor' “one” y he spring. = xR
(b) calculate the velocity of the ring as it reaches the ground. 4}
Q.9  Aslabofmass m, (=10 kg) is resting on a frictionless floor witha
second mass m, (= 1kg) on its top. The coefficient of friction between

m, and m, is p= 0.1. A horizontal force of 15 N is applied to the
lower block att=0.
(a) calculate the time required by the smaller block to move a distance of 0.5 m on the bigger block.
®) Whatis the distance moved by m,, in this time? 51

m2 F=15N

Q.10 The velocity of a particle when it is at its greatest height /2/5 is of its velocity when it is at its half the
maximum height. Find the angle of projection and the velocity vector angle at halfthe maximum height.
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Q.1  Acaris moving on circular path of radius 100m such that its speed is increasing at the rate of Sm/s% At
t=0 it starts from rest. The radial acceleration of car at the instant it makes one complete round trip, witl
be

Q.2 Aparticle moves in the x-y plane with the velocity ¥ =a{ + bt j-Atthe instantt= aﬁ/b the magnitude -

of tangential, normal and total acceleration are s &

Q.3 Acargoes onahorizontal circular road of radius R, the speed is increasing at a constant rate dV/dt = a.
The friction coefficient between the road and the tyre is p. The speed at which the car will skid is

Q.4 Aspotlight S rotates in a horizontal plane with a constant angular velocity of 0.1
rad/sec. The spot of light P moves along the wall at a distance of 3m. The
velocity of the spot P when 0 =45°is m/sec.

i

Q.5  Apointtraversed halfa circle of radivs R = 160cm during time interval t=10.0s. Calculate the following
quantities averaged over that time:

(a) average speed

®) magnitude of average velocity

() magnitude of average acceleration if the point moved with constant tangential acceleration.

Q.6 Aparticle ismoving along a circular path of radius R in such a way that at any instant magnitude of radial
acceleration & tangential acceleration are equal. fatt =  velocity of particle is V. Find the speed of the

R
particle after time t= 2V,

Q.7  Aparticleistravelling ina circular path of radius 4m. At a certain instant the particle is moving at 20my/s and
its acceleration is at an angle of 37° from the direction to the centre of the circle as seen from the particle
(a) At what rate is the spced of the particle increasing?
(b) What is the magnitude of the acceleration?

Q.8 Aboy whirls a stone in a horizontal circle 2m above the ground by means of a string 1.5m long, The
string breaks and the stone flies off horizontally and strikes the ground 10m horizontally away. What was
the centripetal acceleration of the stone while in circular motion?

Q.9 Astoneis thrown horizontally with the velocity 15m/s. Determine the tangential and normal accelerations
of the stone in 1 second after it begins to move.

Q.10 A particle begins to move with a tangential acceleration of 0.6 m/s? in a circular path. If it slips when its
total acceleration becomes 1 m/s?, find the angle in degrees that it would have turned before it starts to
skip.
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CLASS : XI(F, Q, R, S) DATE : 27-28/07/2665 TIME : 1 Hour DPP. NO.-37
Q.1  Aparticle Pol mass m kg moves on the smooth inner surface of a fixed hollow s

hemisphere with centre O, radius a metres and axis vertical. The pasticle moves 7 0‘?—“
in a horizontal circle with centre C and radius » metres, and CP rotates with § L ;,,
angular speed @ rad s~!. The distance OC is & metres (see diagram). i

(a) Evaluate “®” interms of ‘g’ and ‘h’?
(b) Express the magnitude of the normal contact force between P and the surface in terms ofm,g,aand .
Q.2 Anewcarmodel is tested first along a specially designed horizontal rough track. First, the car is driven
along a straight stretch of the track of length r. If the car starts from rest at its maximum (constant)
acceleration, it takes the amount of time ¢ to cover distance ». The car is then brought to rest and is
accelerated again along a circular loop of the track that has a radius r having same friction coefficient.
Assuming that the car is speeding up at the maximum possible constant rate that allows it to remain on the
track, how long would it take complete one revolution?
Q.3 Ariht-i—-----itfi-d-ithits is verticl w4 erter w4 -article is i mo~tant
with its smooth inside surfacc and describes circular motion in a horizontal plane
at a height of 20cm above the vertex. Find its velocity inm/s. I”
Q.4 A particle of mass m is attached to a vertical rod with two
inextensible strings of equal lengths /. The distance between the
points of suspension is /. -
Determine the tension in each string.

Q.5  Particles of masses 3 kg and 5 kg-are attached to the ends of a light string of length 1 m which passes
through a fixed ring at O. The lighter particle describes a horizontal circle about the heavier particle
which remains stationary as centre. Prove that the two particles lie in a horizontal planc at a distance

. . i 3
—Z—m below O and that the tie period for one complete revolution is 7 \/2: .
g

Q.6 A heavy particle is tied to one end of a string 0.4m long, whose other end is fixed. The particle is
projected horizontally from its lower position The string becomes slack when it makes an angle of 60°
with the upward vertical. The velocity in m/s ofthe particle at that instantis .

Q.7 Two particles A and B each of mass m are connected by a massless string. A is placed
ontheroughta le. The strng passes overasma ,smoothpeg. B s eft fromapos ton
making an angle 0 with the vertical. Find the minimum coefficient of friction between A
and the table so that A does not slip du.ing the motion of mass ...

Q.8  Abodyis projected with a velocity 10 ms™! at an inclination 45° to the horizontal, Minimum radius of
curvature of the trajectory described by the particle is

Q.9  Awirering of radius R is fixed in a gravity free region. A small bead having a hole
through ts centre can sl de onthe w re r ng. The coeffic ent ofk netic fr ction between /~ \T
th. bead an.. the wir. ring is p. At ‘0’ = 0, th. boa is impart... a v.locity = v,
tangentially along the ring, as shown. Find the speed of the bead k j
‘v’ and its angular displacement @’ as function of time. A

Q.10 Two light wires AC and BC are tied at C to a sphere which
revolves at constant speed v in the horizontal circle shown in
the figure. Determine the range of values of v for which both
wires remain tight.
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CLASS : XI(F, O, R, S) ' DATE : 30/07/2005 TIME : 90 Min.

DPP. NO.-38

OBJECTIVE PRACTICE TEST

Select the correct alternative. Only one is correct.
For each wrong answer 1 mark will be deducted.

Ql

Q.2

[3 x25="75]

A particle starts from origin accelerates for t sec then decelerates with same acceleration till 2t sec along
the x-direction, The graph representing variation of displacement (x) with time(t) is

X

at%

9,(1/2)%5

X
atg

@) ™.

0,0 [ t

0.0)==; éto t

A uniform chain of length L and mass M is lying on a smooth table and one third ofits length is hanging
vertically down over the edge ofthe table. If g is acceleration due to gravity, the work required to pull the

hanging part onto the table is

Wee B () "5

mgL
18

Q.3 .7 Ablock tied between two springs is in equilibrium. Ifupper spring is cut then the acceleration of

o

the block just after cut is 6 m/s* downwards. Now, if instead ofupper
being cut then the acceleration of the block just after the cut will be:
(A) 16 m/s? BY4m/s? . (€) cannot be determined

spring, lower spring is

" (D)none of these

Q4 ’ A paricle of unit mass moves along a smooth horizontal surface under the action of a horizontal force of

7
magnitude [5 — K4S 1N, where S is its distance from a fixed point O on the surface. The force is
directed always away from O. Ifit starts from rest at O and comes to instantaneous rest again 400 m

S’

Q.6

Q.7

from O, the value of the constant K will be

s ®; O3

2
(D)7_

Q.5 ,i Power delivered to abody variesasP = 3t2 Find out the change in kinetic energy of the body fromt =2
~f tot=4sec.

(A) 12} «95/56 ] (C)247.

A mountain climber is sliding down a vertical rope. Her total mass
including the equipments is 65 kg. By adjusting the friction on the rope,
she controls the tension force on the rope as a function of time is shown
inthe fig. The speed of the mountaineer at the end of 2 sec if she starts
from rest is [Take g=9.8 ms 2]

(A) 2.25ms™! (B) 4.5ms™!

\/(23/5 ms! (D) 2.5ms™!

(D)361

T(N)
637

312 e

02 . (sec)

Aforce F = (3ti +5]) N acts on a body due to which its displacement varies as § = (2131 ~53). Work

done by this force int=01to 2 sec is:
Wsr BI32] (C) zero

(D) can’t be obtained.



Q.8 ManAsitting in a car moving at 54 km/hr observes a man B in front of the car crossing perpendicularly
the road of width 15 min three seconds. Then the velocity of man B will be

(A) 5410 towards the car ABY 54/10 away from the car
{EY'S nv/s perpendicular to the road (D) None

Q.9  Twoblocks, Aand B, of same masses, are resting in equilibrium on an inclined plane having inclination
with horizontal = .. The blocks are touching each other with block B higher than A. Coefficient of static
friction of A with incline = 1.2 and of B=0.8. If motion is not imminent,

(A) a<30° B Friction), > (Friction),
Oy <4se (D) (Friction), = (Friction),

Q.10 The horsepower of a pump of efficiency 80%, which sucks up water from 10 m below ground and
ejects it through a pipe opening at ground level of area 2 cm? with a velocity of 10 m/s, is about
(A)1.0hp _(B0shp < (©)0.75hp (D)4.5hp

Q.11  The position of & particle changes according to the equation = (21 —4¢? _|) m. Which of following is not
correct?

A) 5= ﬁgt] @3[ =44} (©) i=-8j (D) None of these

Q.12 The energy of a particle varies withx according to the relation U(x)=x’-4x. The point x=2is apoint of
\¢ ble equilibrium  (B) unstable equilibrium (C) neutral equilibrium (D) none of above

Q.13 Two blocks B, & B, of masses m, & m, respectively are connected with the help of
apulley and string as shown. Upper surface of vehicle is smooth but vertical surface
isrough. Givena=g/7 & m; =7.5 m,. Blocks B, & B, do not slide, then minimum
coefficient of friction between block B, and side of vehicle is:

(8)0.4 BY0S ©os . @03

__k
Q.14 Astoneisreleased from an elevator going up with an acceleration a. The acceleration of the stone after

the release is
(A)aupward (B)(g—-2a)upward . (C)(g—a)downward M downward

Q. P @&y p .. . . .p e gph
shown. Then force posmon graph can be
F F F
A AL
@ ® > © . @

T

Q.16  Asshownin the figure, M is a man of mass 60 kg standing on a block of mass 40 kg kept on ground. The
coefficient of friction between the feet of the man and the block is 0.3 and that between B and the ground
is 0.2. If the person pulls the string with 125N force, then the correct statements are
L B will slide on ground
i A and B will move together with acceleration 0.5 m/s
m The friction force acting between A& B willbe 40N

v he friction force acting between A& B-wilt be 180 N.
\@4{1{1 B &M (C)Tand IT (D)L, Mand 1L




" Q.17 Aparticle is moving on x-axis has potential energy U=2-20X + 5x° Joules along x-axis. The particle

isreleased at x =— 3. The maximum value of ‘x’ will be [x is in meters and Uis in joules]
(A)5m B)3m Wm D)8m
Q.18 Amotor boat is to reach at a point 30° upstream (w.r.t. normal) on other side of a river flowing with

velocity 5m/s. Velocity ofmotorboat w.r.t. water is 5+/3 m/s. The driver should steer the boat at an angle
(A) 120°w.r.t. stream direction
(B) 30° w.r.t. normal to the bank
/(Cfg0° w.rt. the line of destination from starting point.
(D) none of these

Q.19 Awvarying horizontal force F = at acts on a block of mass mkept on a smooth horizontal surface. An
identical block is kept on the first block. The coefficient of friction between the blocks is p. The time
after which the relative sliding between the blocks prevails is .
(A)2mg/a pmgfa (©) mg/a (D) None
L
Q.20 Abead of mass 5kg is free to slide on the horizontal rod AB. They are connected " 0, K 71000 Nim
to two identical springs of natural length h ms. as shown. If initially bead was at N
O &M s vertically below L then, velocity of bead at point N will be
WShms - (B) 40h/3 m/s
(C) 8hm's (D) none of'these

Q.21 Twoblocks of masses m,= 1kg and m, = 2kg are connected by a non - deformed light spring. They are
lying on & rough Horizontal surface. The coefficient of fiction between the blocks and the'surface is 0.4.
‘What minimum constant force F has to be applied in horizontal direction to the block of mass m, in order
to shift the other block? ( g= 10m/s?) . . F
vaﬁkgﬁN B)15N (©) 10N @) 12N ]
- m.
Hig >~ F= MM Y

Q.22 Consider the system of ideal pulley spring and block of mass m. When the system is refeased
from state of rest, the maximum distance moved by the block of mass ‘m’ is

2
w5 ® = ©5° o %

Q.23 Aflexible chain of length L =20 V2mand weight W= 10kg is intialty
placed at rest on a smooth frictionless wedge surface ABC. Ttis given a
slight jerk on one side so that it will start sliding on the side. Find the
speed of th c.ainwa nitson nuwill kave tus vertex of tue weuge: A - ¢

(A) 1042 m/s _SBrioms (C)4m/s (D) (104/2)12

Q.24  The tangential acceleration of a particle in a circular motion of radius 2 m is a, = ot m/s? (where ot is &
constant) Initially the particle as rest. Total acceleration of the particle makes 45° with the radial acceleration

after 2 sec. The value of constant ois :
(A 12m/s V(B’){I?l/“ls3 S (O 2w/ (D) data are insufficient

Q.25 Aparticle of mass misfixed to oneend of'a light spring of force constant k and
unstretched length /. The system is rotated about the other end of the spring
with an angular velocity o in gravity free space. The increase in length of the
spring is

2 ’ 2, 2 7
14
[0 %“:.f \m " (©) L (D) none of these

k-mo k+mo®
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OBJECTIVE PRACTICE TEST
Select the correct alternative. Only one is correct. [3 x25=175]
For each wrong answer | mark will be deducted.

Q.1 - Find the friction force between the blocks in the adjacent figure =03
(A)6N (B) 18N
(C)ysN ) (D) 12N smogth| F=ISN

Q.2 Thespring is compressed by distance a and the system is released. The block again comes to rest when
the spring is elongated by a distance b. During this process

1
(A) work done by the spring on the block = k(a-b)’ J—

ARTTITITY
B L

. 1 i
(B) work done by the spring on the block = 2 k(a®+b%) T

a b
- k(a-b)
(C) coefficient of friction = 5
mg
- chiction = k(a+b)
(D) coefficient of friction = mg

Q.3 A particle moves in x-y coordinate system such that its position coordinates are gives as
7 = 2sinti+4sin j , The path of the particles:
(A) straight line (B) parabola (C) circular (D) ellipse

Q.4 Which ofthe following is correct about kinetic friction?
(A) Always acts in opposite direction of the applied force.
(B) total work done by this force on the system may be zero.
(C) direction of friction is always apposite to direction of velocity.
(D) it can increase velocity.

Q5 Two springs having spring constant 9 N/m and 16 N/m are stretched by forces F, and F, till they have
same potential energy. The value of F|/F, is
(A)4:3 (B)3:4 (©)16:9 D)9: 16

Q.6 Abody starts from rest with uniform acceleration. Its velocity after 2n second in v,,. The displacement of
the body inlast nsecondsis .

WeED g ay o ot

Q.7  Abucket tied to a string is lowered at a constant acceleration of g/4. If the mass of the bucket is M and
is lowered by a distance d, the work done by the string will be (assume the string to be massless)

. 1 4 4 3
(A) 7 Med (B)~ 5 Med (C) 3 Med (D)~ Med



Qs

Q.9

Q.10

Q11

Q.12

Q.13

Q.14

Q.15

Three blocks lie on each other as shown. Horizontal force F (variable) is applied onblock A. Choose '
the correct statements. (g = 10 m/s?)

L maximum acceleration of block B can be 2 m/s?. 5:,’5” F
I slipping between B and C cannot take place.
I slipping between A and B starts when F is more than 8N w0

v maximum acceleration of block C canbe 3 m/s.

(A)I&I (B)I1& II (Cyland II (D)1, M and ITE

V-t graph of an object of mass 1 kg is as shown. Select the wrong statement
(A)work done on the object in30s is zero v(m/s)t
(B) the average acceleration of the object is zero 101
(C) the average velocity of object is zero : i

D t e orceact ngonpartceatt=10sec s 1 Newton. 1020 30
t(s)—>
The K E. of a body moving along a straight line varies with time as shown in the figure. The force acting
onthebodyis E
(A) zero
(B) constant

(C) directly proportional to velocity
(D) inversely proportional to velocity

The wedge is moved with constant horizontal acceleration a. For which of the

following values of a will the acceleration of the block be different from its

acceleration in other three cases. < k
Ty B

@2 ® 3g ©s ® 15 A

Aforce of (3} -1 5}) Nactsona 5 kg body. The body is at a position of (2} - 33)m and is travelling at

4 ms™!, The force acts on the body until it is at the position (} + 53)111. Assuming no other force does
work on the body, the final speed of the body is

(A) 20 ms! (B) 10 ms™ (C) V20 ms! D) 10 ms!

A pendulum bob is swinging in a vertical plane such that its angular amplitude is less than 90°. At its
highest point, the string is cut. Which trajectory is possible for the bob afterwards.

® B’ ®) N\ © [ﬁm (DJ\”\
-

Vccod s

A load attached to the end of a spring and in equilibrium produces 9 cm extension of spring, If the spring
is cut into three equal parts and one end of each s fixed at ‘O’ and other ends are attached to the same
load, the extensionin ¢m of the combination in equilibrium now is:

GVR ®)3 ©s D)o

A 15 gm ball is shot from a spring gun whose spring has a force constant of 600 N/m. The spring is
compressed by 5 cm. The greatest possiblehorizontal range of the ball for this compressionis (g =10m/s?)
(A)6.0m (B)12.0m (€)100m (D)8.0m

T

Ny




Q.16

Q.17

Q.18

Q.19

Q.20

Q21

Three particles start from origin at the same time with a velocity 2ms! along positive x-axis, the second
with a velocity 6ms ™! along negative y-axis. Find the velocity of the third particle along x = y line so that
the three particles may always lie in a straight line

(A) -343 ®)32 {C) -342 D) 242

The force requived to stretch a spring va-ies with the distance as s*owninthe

figure. If the expetiment is performed with the above spring of half its natural A
length, theline OA will

(A) rotate clockwise (B) rotate anticlockwise

(C) =i~ ~-iti- (D) b~~-=-d~bl-i- le-gth ° x

. . o 3 -
Power supplied to a particle of mass 2 kg varies with time as P = 7watt. Here tis in second. If

velocity of particle at t = 0is v=0. The velocity of particle at time t =2 s will be
(A) 1 mvs (B)4m/s (C)2 m/s (D) 22 m/s

The motion of a body falling from rest in a resisting medium is described by the equation

dv
Fie bv where a and b are constants. The velocity at any time tis

bt

@ve =) @ %e’ - ©Ove= 'E b+e) @yv Eem

Ablock of mass M = 4kg is kept on a smooth horizontal plane. A bar of

mass m= 1kg is kept onit. They are connected to a spring as shown & the

spring is compressed. Then what is the maximum compression in the spring w02
for which the bar will not slip on the block when released if coefficient of
friction between them is 0.2 & spring constant k = 1000 N/m. L

(A) lem : B)Im ©)1.25cm (D) 10cm

The potential energy in joules of a particle of mass 1 kg moving in a plane is givenby U = 3x + 4y, the
position coordinates of the point being x and y, measured in metres. If the particle is initially at rest at
(6,4), then choose the correct statements

I its acceleration is of magnitude 5 m/s?

1 its speed when it crosses the y-axisis 10 m/s

m it crosses the y-axis (x =0) aty = -4

IV itmovesina straight line passing through the origin (0,0)

(A)Ionly ®)1&n (OLTand III(D) I, I, il and IV

Ap_il _ ___ss_is....h .. _ e _cl_ds.yt..s.digs. . __ " ;
length / each. The separation AB=/. P rotates around the axis with an angular

velocity o. The tensions in the two strings are T, and T, ! ?
1 = . ki 1

I T, +T,=ma? . B

m  T,-T,=2mg

. 2
A% BP will remain taut only if a2 , { 78
(A)Tonly (B) 1 & II (O1ILMandlV (D)L ILIMandIV




Q.23

Q.24

A skier plans to ski a smooth fixed hemisphere of radius R. He starts from
rest from a curved smooth surface of height (R/4). The angle 6 at which he
leaves the hemisphere is

(A) cos™' (2/3) B)cos! (5/43)
(C)cos™ (5/6) (D) cos1 (5/24/3)

An object of mass m is released from rest at A to move along the fixed smooth
circular track asin fig. The ratio of magnitudes of centripetal force and normal
reaction of the track on the objeet at any point P at any angle 8 would be: )
(A) 2/3sin8 (B)3/2cos® (©)2/3 D)3/2

A simple pendulum is vibrating with an angular amplitude of 90° as shown in fig.
Forwhat value of o (angle between string and vertical) during its motion, the
total acceleration s directly horizontally?

@o- ®9°  (©cos(/V3) @ sin"(/3)

1

»,

n‘-“,
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OBJECTIVE PRACTICE TEST
Select the correct alternative. Only one is correct. [3 x25=75]
For eachwrong answer 1 mark will be deducted.

Q.1  The potential energy of a particle of mass Skg moving in the XY plane is given by V=—7x+24y joules,
x and y being in metres. Initially at t=0 the particle is at the origin (0,0) moving with a velocity of

6[ 1 {2.4)+](0.7)] m/s. Then choose the correct statement

I the magnitude of velocity of the particle at t = 4 sec is 25m/s

I - the magnitude of acceleration of the particle is Sm/s? .

m the direction of motion of the particle initially at t=0's at right angles to the direction of acceleration
IV the path of the particle is a circle.

(&) Tonly ®)1&1 (C)1, Mand T1T (D)1, 11, TH and IV

Q.2 A particle when projected in vertical plane moves along smooth surface with initial velocity
20m/s at an angle of 60°, so that its normal reaction on the surface remains zero throughout the motion.
Then the stope of the tangent to the surface at height 5 m from the point of projection will be

‘A Rno )
(O tan'(2) (O tan”! (y2) I.
Q.3 Al10kgball attached to the end of a rigid massless rod of fength 1 m rotates at
constant speed in a horizontal circle of radius 0.5 m and period 1.57 sec asin
fig. The force exerted by rod on the ballis
(A) 128N B) 128N (© 10N (D) 128N

Q4 Asmall block slides with velocity 0.5./gr onthe horizontal

frictionless surface as shown in the Figure. The block leaves
the surface at point C. The angle 8 in the Figure is

(A) cos™! (4/9) (B) cos!(3/4)
Ces12 - (D) ~~~e of the ~bove °
Q.5 Each of the system shown below is initially at rest. Pulleys are massless and fictionless. Choose the
correct statement(s).
O O
[B] 15 ke Blske 20 kg[A]
25 kg[A] 15 kg[A] [B]30 ke

Fig. (1) Fig. () Fig. (3)

Acceleration of block A in figure 1 is same as that in figure 2.
Acceleration of block A in figure 1 is less than that in figure 2 and greater than that in figure 3.
The ratio of velocity of block Ain figure 1to that in fig. 2 after it has moved through 1 mis 1.

=Hka

1
v The ratio of velocity of block A in figure 1 to that in fig. 2 after it has moved through 1 mis 7z
(A) I & Ionly (B)1& 111 ©1&IV (D)L, I, M and IV



Q.7

Q8

Q9

Q1

Q.12

Q.13

At a certain moment of time the angle between velocity and the acceleration of & particle, is greater than
90°. What can be inferred about its motion at that moment?

(A) It is curvilinear and decelerated (B) It is rectilinear and acceletated

(C) It is curvilinear and accelerated (D) Lt is rectilinear and decelerated

A uniform flexible chain of mass m and length 2/ hangs in equilibrium over a smooth horizontal pin of
negligible diameter. One end of the chain is given a small vertical displacement so that the chain slips over
pin. The speed of the chain when it leaves pin is

GVNER (B) 2g! (©) gt D) 4t

Two bodies A & B rotate about an axis, such that angle 8,, (in radians) covered by first body is proportional
to square of time, & 6, (in radians) covered by second body varies linearly. Att =0, 0, =05 =0. IfA

completes its first revolution in 4y sec. & B needs 47 sec. to complete halfrevolution then; angular
velocity o, : @y, att=5 sec. are in the ratio

(A)4:1 (B)20:1 (€)80:1 D)20:4

Two cars A and B start racing at the same time on a flat race pam 0
track which consists of two straight sections each oflength 1007 b O
and one circular section asin Fig. The rule of the race is that each rn = 200m
car must travel at constant speed at all times without ever skidding

(A) car A completes its journey before car B N

(B) both cars complete their journey in same time
(C) velocity of car Ais greater than that of car B
(D) car B completes its journey before car A.

A force F acting on a particle of mass 5 kg placed on a smooth horizontal surface. F =40 Nt remains
constant but its vector rotates in a vertical plane at an angular speed 2 rad/sec. Ifat=0, vector F is

horizontal, find the velocity of block att = n/4e sec.

(A 1m/s ®) V2 ms ©)2m/s (D) 24/2m/s
Block Ain the figure is released from rest when the extension inthe spring is x,, i
The maximum downwards displacement ofthe block is

@ 3E-x ® e +x ©%E-x o

A ballis held in the position shown with string of length 1 m just taut & then projected
horizontally with a velocity of 3 m/s. If the string becomes taut again when it is vemcal
angle 0 is given by

(A)53° (B)30° (C)45° D)37°

Two particles of equal mass are attached to a string of length 2m as shown in figure. The string and
particles are then whitled in a horizontal circle about O. The ratio of the tension in string between P and
Qtoand tension in the string between P and O is

@3 ® ©3 2

)




Q.14

i Q.15

Q.16

Q.19

Q.20

Q.21

Q22

Q.23

Abloca of mass m s projected on a smooth horizontal circular track with velocity v.
‘What is average normal force exerted by the circular walls on the block during its
motion fromAtoB.

2mv? 2mv?

0)]

mv? mv?
® e ®B) TR ©

Two particles starts moving on the same circle of radius 2 m, from the same point P at t = 0, with constant
tangential accelerations = 2 m/s? and 6 m/s?, clockwise and anticlockwise, respectively. The point where
they meet for the first time is Q. The smaller angle subtended by PQ at center of circle is

(A) 120° (B)60° (Cy 135° (D) 90°

A stunt man jumps his car over a crater as shown (neglect air resistance) -

(A) during the whole flight the driver experiences weightlessness Pl

(B) during the whole flight the driver never experiences weightlessness M
(C) during the whole flight the driver experiences weightlessness only at the highest point

(D) the apparent weight increases during upward journey

Asingle wire ACB passes through a smooth ring at C which revolves at a constant |
speed in the horizontal circle of radiusr as shown in the fig. The speed of revolutionis _ 50°

Iy

® Je ®) J5z © 27 CEYE N

AB is the vertical diameter of a circle in a vertical plane. Another diameter CD makes an angle of 60°
with AB; then the ratio of the time taken by a particle to slide along AB to the time taken by it to slide
along CD, is

A1:1 ®)V2:1 (C) 314 212 ™)1:42

C

Abody is thrown with a velocity of 10 m/s at an angle 0f 45° to the horizontal. The radius of curvature

of its trajectoryint=1/+/2 sec after the body began to move s :
(A)Om (B)2.5m (€)Sm (D) None

On a particle moving on a circular path with a constant speed v, light is thrown wall
from a projectors placed at the centre of the circular path. The shadow of the M
particle is formed on the wall. the velocity of shadow up the wall is

(A) vsec’d B)vcos?d C) A)vcosd ~ (D)none

The length of second’s hand in 2 watch is 1 cm. The change in velocity ofits tip in 15 secis : ‘
(A)zero () n/3042 em/s  (C) 7/30 om/s (D) 230 cn/s

Apoint Pmoves along a circle of radius r with constant speed v. Its angular velocity about any fixed point
on the circle will be

(A) v/t B) v/2r (C) v/r2 D) v/2rZ

A heavy particle hanging from a string of length /is projected horizontally with speed @ . The speed of
the particle at the point where the tension in the string equals weight of the particle is:

®) J2g ®) 3l © Jgirz ®) Vel /3



Q.24  Aparticle of small mass m is joined to a very heavy biody by a light sting passing over a light pulley.
Both bodies are free to move. The total downward force on the pulley is nearly

Amg (B)2mg , (©)4mg (D)>>mg

Q.25 The speed of a particle moving along a circular path is increasing at a constant rate a,, Identify the
correct graph, which shows the variation of centripetal force F, with time t. )

F. F, F, F,
@ |/ ® | ) © o
1 t o t [s} 1

BEX)
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Q.1 Apersonroll a allbllwith~ ~d " ~-th fi---f~-it*

Ifx=3R, determine the required speedu so that the ball returns to
A after rolling on the circular surface in the vertical plane from B to C
and becoming a projectile at C. What is the minimum value of x for
which the game could be played if contact must be maintained to
point C? Neglect fiiction.

Q.2 The corner of a motor racing track is banked at an angle of 30°, If the coefficient of friction between the
tyre and track is /3 / 2 find the ratio of the maximum speed at which car can take the turn with the
corresponding speed of car if there is no friction.

cut and the ball starts swinging as pendulum. The ratio of the tension in the supporting
cord before and immediatel after the strin_ is cut will be

Q.3 Aballisheld at restin position A by two light cords (asin figure) The horizontal cord is 7?9

Q.4 Aball of mass is attached with a strong of léngth 7 and fixed at point A, The ballis [& @
released from the position when the string is horizontal. Draw graph between tension (T)
in the string and sing (for 6 = < 90°), where 0 is angle made by the string with
the horizontal. m

Q.5 Thebob ofa pendulum of length /is projected horizontally from its lowest position. The string becomes
slack at some position. What is the maximum possible value of the verticai component of its velocity at
that instant. (Initial velocity can be varied).

Q.6 The point O is mid-way between two small smooth pegs A and B which are
fixed at the same horizontal level at distance 2a apart. Two light elastic strings,
otefeeteeltetta ood e ot thhe oo oodfixd O od
attached at the other end to a particle P of mass m. One of the strings passes
over peg A and the other passes over peg B. The particle hangs in equilibrium at
a distance 7 vertically below O, as shown in the diagram.

(@] Fooch o p i gl

(b)  Ifparticleisheld at O and released, find the maximum distance descended by
the particle.




Q7

Q.9
(@)
®)

Q.10

The end 4 of an inextensible light string of length /is attached to a fixed point, and an object of mass m

1
is attached to the other end B. 4 light spring of natural length 7 and stiffness _\/-_S-;n_g is attached to B

and to a smooth pivot at the point O. The system rotates with angular speed o about the vertical line O4.
Th~ a=~1~ O4B8=30° and OB is*-orizontal, as s~ownin tre fi~re. ity

Evaluate the tension in the string “4B ”interms of ‘m’ and ‘g’ 2
Evaluate the tensionin the spring OB in terms of ‘m’ and ‘g,
Find “w”interms of ‘g’ and /. o m
NE 1Y B

A particle P of mass m is attached by a light inextensible string of length 2a to a fixed point O. When
vertically below O, P is given a horizontal velocity u. When OP becomes horizontal the string hits a smalt
smooth peg, Q, distant a from O and the particle continues to rotate about Q as centre. Ifthe particle just
describes complete circles about the rail, find the value ofu.

The potential energy in a conservative force field is given by U= 3x? + 4y2.
Find work done by the conservative force in moving from a body from (0, 2) to (2, 0)
I mass of the body = 2 kg and its velocity at (4, 0) was 1 /s find its velocity at (0, 0)

A small ball is tied to one end of an inelastic string the other end of which is attached to afixed point O.
It is held, with the string tight, at a point which is 1.5m above O and then let fall; if the length of the string
be 3 m. Find its velocity immediately after the string again becomes tight.
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~ Q.1 Abody of mass M=5kg is attached to a small body of mass m=1kg by a
) very long massless rope passing over a frictionless pulley. Mass M is held
in contact with a vertical portion of a circular frictionless slope of radius 3m
with its centre at C. Determine the velocity of both masses when M just
reaches B on a horizontal base.

Q.2 Auniform chain of length Lis suspended from a strip of elastic rubber, of natural
.:: lengthh & isin equilibrium in the position shown. The chain is then cut at point x

"A’ Determine thie length x, knowing that the remairiing portion of the chain will L I

rise sufficiently: (i) to allow rubber strip to become slack. (if) to touch the ceiling. A

| Amass mis being lifted upward by means of a vertical spring of force constant k, with a uniform upward

;- acceleration a. If at the instant its velocity is v = («/3m /k )g the upper end of the spring is suddenly
rought to rest, calculate the maximum compression in the spring, )

the middle link to the hook.

- The ends of spring are attached to blocks of mass 3kg and 2kg. The 3kg block

~ rests ona horizontal surface and the 2kg block which is vertically above it is in
equilibrium producing a compression of 1cm of the spring. The 2kg mass must
be compressed further by at least so that when itis released, the 3 kg
block may be lified off the ground.

Q.6 :: Asmall package of weight wis projected into a vertical return loop at A
= iew.ha elocity v. The package travels «i..out friction along a circle of ¢ c
radius r and is deposited on a horizontal surface at C. Foreach of the  — ﬁ

0 foops shown, determine (a) the smallest velocity for which the B B

package will reach the horizontal surface at C. (b) the corresponding Ys L.
o X Y- loon i kag_ asit_ass.s_.intB. A A
Q.7 " A small block of mass m is projected horizontally from the top of the u

smoothhemisphere of radius r with speed u as shown. For values of u> u,, it
does not slide on the hemisphere(i.e. leaves the surface at the top itself).
(a) Foru=2uy, it lands at point P on ground Find OP.
®) Foru=u,/3, Find the height from the ground at which it leaves the hemisphere.
- () - Finditsnet acceleration at the instant it Jeaves the hemisphere .




Qs

Q.9

Q.10

@®
®)

Ap “icleis “ac’ e’ ‘ooneendofsting ‘eo”eren’of w ic’ isfixe ™. e
particlemoves in vertical plane. The velocity at the lowest point is such that the
particle can just complete the circle. The ratio of accelerationat A& B

is .

Alight inextensible siring AB has length 7a and breaking tension 4mg. A
of mass m is fastened to the string at a point P, wherc AP=4a. The er
B are secured to fixed points, A being at a height 5a vertically ubove B. If the

particle is revolving in a horizontal circle with both portions of the string taut,

$.0. o eoe 0. 0.2 .cVOILION NiES _€... €N 37 |—and8n |—
g 5g

A small sphere B of mass m is released from rest in the position shown and
swings freely in a vertical plane, first about O and then about the peg A after the
cord comes in contact with the peg. Determine the tension in the cord.

just before the sphere comes in contact with the peg,

justafter it comes in contact with the peg.
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Q.1 Auniform wire of length / is bent into the shape of *V’ as shown. The
distance of its centrs 0. mass fromth ver.ox Ais
W3 W3
(A)i2 (B, —:/‘— ()] JT (D, none of these

Q.2 Fromathincirculardisc frauiusR,acircularhole fradius4R/Siscutassh wn. The
distance of the centre of mass of remaining disc, from the centre of the original disc is
(A) 15R/40 BYR/3 (\)
(C)R/4 (D) 16R/43 L

Q.3 The centre of mass of a non uniform rod of length L whose mas

" p=kx¥L (wherekis a constant and x is the distance measured form one e
from the same end. :

(A)3Li4 (B)L/4 (C)2L/3 D)L/3

Q4 Two ice-skaters of mass 120kg and 200kg are initially hugging ona frictionless ice surface. Ten seconds after
. they push off from each other, they are 8.0m apart. The distance moved by the skater of mass 200kg is
(A)3.0m (B)4.0m (©)5.0m (D)6.0m

Q.5 . Asmallrocket propelled vehicle of mass m travels down the smooth circular
path of effective radius r under the action of its ownweight and a constant thrust
T from its rocket motor. Find the tangential acceleration of m as function of

X angle . Ifthe vehicle starts froni rest at A, determine its speed v when it reaches 9
B and the magnitude N of the force exerted by the path on the wheels jut prior g

" toreaching B and just after crossing B. Neglect any loss of mass of rocket.

Q.6  Asimple pendulum consists of a bob of mass m and a string of length R P, ‘R

. . e——————8m
suspended from a peg P, on the wall. Asecond peg P, is fixed vertically T
below the first one at a distance 3R/7 from it. The pendulum is drawn I3r7
aside such that the string is horizontal and released. Calculate the :
maximum height (with respect to the lowest point) to which it rises. Py’

R

Q.7  HpegP,isfixed to the wall ata distance x <R from P, making an angle O with the  pyeg—*——em
initial horizontal position of the pendulum, what should be the minimum valuc - K
of © for which the mass m will make a complete circle about P,,. P,




2.8 Consider auniform spring of mass M, unstretched length L, and spring constant k. It’s one end is fixed !
and other end moving with speed v. Calculate the kinetic energy of the spring in terms ol Mand v.

29 Ifp,,, istadius of curvature of trajectory of a projectile at highest point A, thi.
find the radius of curvature p of the trajectory at B where it forms .
o angle with horizontal. X
Q.10

Two particles A & B are projected tangentially from lowest point inside a
smooth vertical circular track of radius 5 m with velocity v=10+/2 m/sin

opposite directions. Find the coordinates of the point where A& B collide
with respect to initial point of projection.
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Q.1

Q2

Q.3

Q.4

Q.5

Q.6

Q.7

(@
(b)
- (©

Apendulum consists of a wooden bob of mass m and length L. Abullet of mass m, is fired towards the
pendulum with speed v,. The bullet comes out of the bob with speed v,/3, the pendutum just completes
motion along vertical circle. The velocity v, is

3m m 3m 3m;
(A) EE@ (B) r*n:\/S—gZ © EE‘/g_E (D)E%\Bg

Arock explodes breaking into three pieces. Two pieces fly off perpendicular to one another. One piece
of mass 1 kg has velocity 12 m/s and the second of mass 2 kg has velocity 8m/s. If the third mass flies
off at a velocity of 40 my/s. What is its mass

(A) 2kg B) 1kg O 12kg (D) 3keg.

Aparticle of mass m=0.1 kg is released from rest from a point Aof a

wedge of mass M = 2.4 kg free to slide on a frictionless horizontal

plane. The particle slides down the smooth face AB of the wedge. When

the velocity of the wedge is 0.2 m/s the velocity of the particle inm/s

relative to the wedge is

(A) 48 ® 5 ) 75 D) 10

Aball of mass 1kg strikes a heavy platform, elastically, moving upwards with a Loms
velocity of 5Sm/s. The speed of the ball just before the collision is 10m/s O
downwards. Then the impulse imparted by the platform on the ball is STm/S

(A)ISN—s (B)ION-s (C)20N—s (D)30N-s [ 1

Two blocks A(3 kg) and B(2 kg ) resting on a smooth horizontal surface is connected by a spting of
stiffness 480 N/m. Initially the spring is undeformed and a velocity of 2 m/s is imparted to A along the line
of the spring away from B. The maximum extension in meters of the spring during subsequent motion is

1 1 1 .
® % B 570 © 575 (D)0.15

Two particles, cach.of mass m, ate connected by alight inextensible string of length 2/. nitially they lie
on a smooth horizontal table at points A and B distant / apart. The particle at A is projected across the
table with velocity u. Find the speed with which the second particle begins to move if the direction of u
is, (a)along BA, (b)atan angle of 120° withAB, (c) perpendicular to AB. In each case calculate
(in terms of m and u) the impulsive tension in the string.

A bullet of mass m moving with a velocity u strikes a block of mass M, which is free to move in the
direction of motion of bullet, and is embedded in it. If the bullet is embedded into the block, by a distance
b meters & the resistance of the block to the bullet is assumed to be uniform, find : \

ratio of final & initial kinetic energy of the system.

time of penetration.

distance moved by the block during the time of penetration.



Q.8

Q9

Q.10

‘n’ elastic ball are placed at rest on a smooth horizontal plane which is
circular at the end with radius R as shown in the figure. The masses of

m m m
the ball are m, Ex ? R ‘zﬁ respectively. Find the minimum x4,
R,
velocity which should be imparted to the first ball m such that the n ball 1= nit /

will complete the vertical circle. L

. Inacircusact, a4kg dog is trained to jump from B cart to Aand then immediately

back to the B cart. The carts each have a mass of 20kg and they are initially at %
rest. In both cases the dog jumps at 6m/s relative to the cart. If the cart moves |
along the same line with negligible friction calculate the final velocity of each cart !

with respect to the floor.

Two bodies A & B of masses m & 2m respectively are placed on a
smooth floor. They are connected by a spring. A third body C of mass
mmoves with velocity v, along AB and collides elastically with A. After
collision at the instant of maximum compression of x , find commion —aV

06— k
velocity and spring constant. [m] [m ja]on]
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Q.1 Twoball of same mass are dropped from the same height onto the floor. The first ball bounces upwards

from the floor elastically. The second ball sticks to the floor. The first applies an impulse to the floor of L

and the second applies an impulse I,. The impulses obey
(A) L=21, (B)L=1,/2 (©) L=41, (D) L=1,/4

Q.2 Twobodics of mass 1 kg and 2 kg move towards each other in mutuaily perpendicular direction with the .
velocities 3 m/s and 2 m/s respectively. If the bodies stick together after collision theheat liberated will be
(A)N37J (B) 13/3] ) 8J (D) 71,

Q.3 Abead can slide on a smooth straight wire and a particle of mass m attached to
the bead by a light string of length 1. The particle is held in contact with the wire m
and with the string taut and is then let fall. If the bead has mass 2m then when the }@:.?E
string makes an angle 6 with the wire, the bead will have slipped a distance
(AYL(1-cos®) B)([L/2)(1-cos8) (C)(L/3)(1~cos6) (D) (L/6)(t—cosB).

Q.4 Amanof80kgattempts to jump from the small boat of mass 40 kg on to the shore. He can generate a
relative velocity of 6 /s between him and boat. His velocity towards shore is
(A)4m/s (B) 8 nv/s (©)2nvs (D)3 m/s.

Q.5 From the circular disc of tadius 4R two small disc of radius R are cut off. The centre of mass of the new

structure will be :

NYLA By i f it

@ig+ig B)-ig+jg
L T —3r: 3r»

Cy-i=-j— (D) —1i-—]

Vs g Y14 14"

Q.6 Two blocks A and B of equal mass are connected by a spring of force constant

10 Nm and separated by a distance 1 m. A constant force 5 N is acting on P

block A. Find the maximum separartion during the motion. ) Sy
(Neglect the frictional force between the block and surfacc). 7
Q.7 Two block of mass M and 3 M are connected by a light cord which passes over a ‘

light frictionless pulley as shown in the figure. The blocks are released from rest and

are at the same height at t = 0. Find the acceleration of the centre of mass.

Q.8  Abody of mass 8kg is travelling at 2m/s under the influence of no external agency. At a certain instant an
internal explosion occurs, splitting the body into two pierces cach of mass 4kg. 16J of KE is imparted to
the two pieces by the explosion. They continue to move along their initial line of motion after explosion.
Determine their speed and direction of motion of each piece after the explosion.




Q.9  Asmooth sphere Aof mass 0.1 kg is moving with speed Sm/s when it collides head on with another
smooth stationary sghere of same radius. If A is brought to rest by the impact and e = %, find the mass
of B, its speed just after impact and magnitude of impulse during collision.

Q.10 Aplate in the form ofa semicircle of radius a has a mass per unitarea of & where £ is a constant and
is the distance from the centre of the straight edge. By dividing the plate into semicircular rings find the
distance of the centre of mass of the plate from the centre ofits straight edge.

-
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Q.1  Aballis thrown downwards with initial speed = 6 m/s, from a point at height = 3.2 mabove a horizontal
floor. If the ball rebounds back to the same height then coefficient of restitution equals to
(A)12 (B)0.75 (©)0.8 (D) None

Q.2 Twoparticles Aand B each of mass mare attached by a light inextensible string of length A
21. The whole system lies on a smooth horizondal table with B initially ata distance / from
A. The particle at end B is projected across the table with speed u perpendicular B
to AB. Velocity of ball A just after the jurk, is u
uy/3 uy/3

W= ®) uy3 © =

) D

Q.3  Theinclined surfaces of two movable wedges of same mass M are smoothly conjugated with the horizontal
plane as shown in figure. A washer of mass m slides down the left wedge from a height &, To what
maximum height will the washer rise along the right wedge? Neglect friction.

h.

A M m)? B Mm)? % i
2

sl o iits)

M+m M+m

Q4 Inthefigure i, ii, & iii, shownthe objects A, B & _ areof
sarme mass. String, spring & pulley are massless. C strikes B
with velocity ‘u” in each case and sticks to it. The ratio of velocity
of Bincase (i) to (ii) to (iii) is
Al (-)3:3:2
(€)3:2:2 (D) none of these

Q.5  Aparticle of mass m and momentum P moves an a smooth horizontal table and collides directly and

perfectly elastically with a similar particle (of mass m) having momentum — ﬁ) . The loss (=) or gain (+)
in the kinetic energy of the first particle in the collision is

2 2 2
) +§—m ® 'ZP.H © +2Lm (D) zero

Q.6 Asphere Aisreleased from rest in the position shown and strikes the Ay
blorc)k B which is at rest. If e = 0.75 between A and B and = 0.5 g o _—T-
between B and the support, determine

(@) the velocity of A just after the impact

(b) the maximum displacement of B after the impact.




Q.7

Q.8

@
®)

Q.9

Q.10

In the figure shown, the left block of mass 1 kg is struck sharply with an impulse
I, horizontal to the right. The spring of stiffness 200 N/m was initially in its natural

state. The floor has friction coefficient |L= 1/4 and the mass of the right block is M
2 kg, Find the minimum value of °J” if the heavier block is to move at all.

A block of mass m is projected with velocity v as shown. The ground is smooth but there is friction
between A and B. If collision is elastic

A
Find the final common velocity of A& B. v [jv_) I_E‘“
Find total energy dissipated in friction. i m - 8
=

Assume that A does not fall off B. -

A billiard ball, 200 g moving with a velocity of 2 my/s collides head on with another identical ball at rest.
The collision is inelastic with a coefficient of resistitution 0.5. Calculate the loss in energy. ’

Two masses A & B each of 5 kg are suspended by a light inextensible string passing
over a smooth massless pulley such that mass A rest on smooth table & Bisheld at T 0
the position shown. Mass B is now gently lifted up to the pulley and allowed to fall

from rest. Determine up to what height will A rise for the ensuing motion.
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This is the test paper of Class-XI (J-Batch) held on 28-08-2005.
V(m/s)

- Q.1  Thevelocity of a particle moving along thex-axisis | |
shown. If the particle islocated at x=3.5matt=0,
what is the value of x for the particle at t = 3.0 s? ! \3 R (s

-1

Q.2  Abusmoves é,way from rest at a bus stop with an acceleration of 1 ms™. As the bus starts to move a
man who is 4 mbehind the stop runs with a constant speed after the bus. If he just manages to catch the
bus find his speed.

Q3 Ifa=12m b=16m, o =30° B =145° and =3 -b, determine | 3|

Q.4  Two particles are projected simultaneously at anglés 60° and 30° with the
horizontal, from the same point and with the same initial speed. Find the angle 50°
after time t which the line joining the particle makes with the vertical.

Q.5  Ifacceleration of wedge = 5 m/s? to the right. Find the magnitude of
acceleration of the block B. The string is inextensible

Q.6 A uniform string of length 10 m and mass 20 kg lies on a smooth
frictionless inclined plane. A force of 200 N is applied as shown in the
figure. )

(a) Find the acceleration of the string.

®) Find the tension in the string at 2m from end A

Q.7 Apolice officer sits on a parked motorcycle. A car travelling at a constant speed of v, = 40.0 m/s passes
by at t =0. At that instant, the officer accelerates the motorcycle at a constant rate, and at time
t, =20.0s overtakes the speeder.

(@ (i) Find the acceleration of the motorcycle.
(i) Find the speed of the motorcycle at the instant it overtakes the car.
(b)  Inthe same graph, sketch the position-time graph of the car and that of the motorcycle. Label clearly.

Q.8  Two ports Aand B are separated by a river of width D. Water in the river flows . —
with speed V. A boat crosses the river from port A to port B. The speed

of the boat relative to water is V. Given V= «/EVB‘

(a) Find the angle "8" with AB in which the boat should start relative to water so that_it mdVes along AB. '
(b) Find the time taken by the boat to reach the port B in terms of D and V.



Q.9

(@)
®)

(©

Q.10
@)
(b)

Q.11
@
(®)
©

Q.12

Q.13

(@
®)

(@
©
@

Given the setup shown in figure. A projectile is launched with initial speed v, =50 /s at a given angle
.= 53¢ above the horizontal. At a horizontal distance d = 30m from the launch point stands an observer.
(Neglect the height of observer)

 Find the height at which the projectile passes directly overhead of the observer

Give the components of the projectile's velocity

(i) at the highest point ofits trajectory k3

(i) at the instant it is directly above the observer.

Suppose that at the instant the projectile is launched, the observer also

launches as "interceptor" vertically upward. With what initial speed must ~——Fg———
the interceptor be launched such that it hits the projectile?

X

An object starts at rest at the origin at t = 0 and accelerates according to the graph shown. The motion
is one — dimensional. a

Sketch a graph of velocity versus time. Show.and clearly label all values — agi——

At what time (expressed in terms of 't} does the object return to the

origin? T T 3 st

The systemis in equilibrium
Draw FBD of 10 kg blpck. 5

Draw FBD of 5 kg wedge. : Skg/l‘_“'
Find "F" so that the system is in equilibrium
Neglect fiiction

(a) Draw the FBD 0f 20 kg block.

(b) Draw the FBD of 6 kg block.

(c) Find the acceleration of the masses

Neglect friction, masses of pulleys and strings. Strings
are nextensible

Rain drops are falling vertically w.r.t. ground. To aman runmng at 8 ke/hr, rain drops appear to him
coming at a speed of 10 knvhr.

Find the speed of rain w.r.t. ground.

Find the speed with which he should run so that the rain drops appear to him coming at an angle of 45°
with vertical.

A manis riding a flatcar travelling with constant speed of 4 m/s. Thereis a
stationary ring above the line of motion of the car. Height of'the ring above

man's hand is 7.2 m. He wishes to throw a ball through the ring insucha ~0

mannér that the ball passes through the ring moving horizontally. He throws 1_7'3 o s
the ball with a speed of 20 m/s with respect to himself (car). 1
What must be the vertical component of the initial velocity of the ball? [CORELNCONNCO)

How many seconds after he releases the ball will it pass through the ring?

When the ball leaves the man's hand, what is the direction of its velocity relative to the frame of reference
of'the flatcar?

At what horizontal distance in front of the ring must he release the ball?
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Q.1 - Astoneof'mass 1 kgtied to a light inextensible string of length L = 10/3 m is whirling in a circular path of

radius L ina vertical plane . If the ratio of the maximum tension in the string to the minimum tension in the
string is 4 and if g is-taken to be 10 m/sec?, the speed of the stone at the highest point of the circle is:

(A) 20 m/sec ~ (B) 1043 m/s (C) 52 misec (D) 10 m/sec.

Q.2 Tangential acceleration of a particle starting from rest and moving in a circle of radius 1 metre varies with
time as in graph. Time after which total acceleration of particle makes an angle of 30° with radial

accelerationis : B
(A) 4 sec (B) 4/3 sec E
(C) 2213 sec (D) 2 sec Fsoe

- Q.3 Twoblocksof masses 20 kg and 50 kg are lying on a horizontal floor (coefficient t(in sec)

of friction L =0.5). Initially string is just taut and blocks are at rest. Now two

“forces 235-N and 150N is applied on two blocks as shown in figure. What is 15°N
acceleration of 20 kg block (g= 10 m/s?) -

(A) 0.5 m/s? (B) zero (C)2.5 m/s? (D) cannot be determined

Q.4  Aballis dropped on to a fixed horizontal surface from a height h, the coefficient of restitutionis e.
The average speed of the ball from the instant it is dropped till it goes to maximum height after first

impact with ground
(royagh  (i+e’) [gh (1-e")2gh (-e)2eh
A0 (1-¢) (l+e) V2 (© (1+e)* DO qye (1+e¢)

Q.5  The masses of five balls at rest in a straight line form a geometrical progression whose ratio is 2. The
coefficients of restitution are each 2/3. If the first ball be started towards the second witha velocity u,
find the velocity communicated to the fifth ball.

Q.6 A quarter-circular tracks of radius R is carved in a block so that the mass of the
rmining Ii i 4m.A vy m__“’ 1 __frmth p h
track, as shown in the figure above, so that it slides down the track. Find the
velocity of the disc with respect to Earth when it leaves the track. Also find
the recoil velocity of the track. All surfaces are frictionless.

Q.7  Aparticletravelling horizontally strikes a smooth fixed spherical surface as shown.
If coefficient of restitution is'e = 1/3, what should be angle 8 so that it rebounds’
vertically.

Q.8  Aball of mass 1 kg moving with 5 m/s strikes a massive wall moving with velocity of 5 mv/s. The ball is
approaching the wall & coefficient of restitution between them is e = 1/2, Find the impulse exerted by the
wall on the ball during collision.

Q.9 A sphere, of mass m, impinges obliquely on a sphere, of mass M, which is at rest. Show that, if
m= eM, the directions of motion of the spheres after impact are at right angles.

D
Q.10 Inacarromboard play Queen at C is to be shot after rebound from edge AB i
into hole D. Find the distance x from centre of edge AB at Wthh it should G ;
strike if coefficient of restitutionis 0.5. - '-.“ 2 R
S a—
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Q.1 Aballis thrown vertically downwards with velocity \/Eg—h_ from a height h. After colliding with the :
ground it just reaches the starting point. Coefficient of restitution is e
@iyvz ®12 (O ®) V2

Q.2 Aball falls vertically for 2 seconds and hits a plane inclined at 30° to horizon. If the coefficient of
restitution is 3/4, find the time that elapses before it again hits the plane.
(A) 3 seconds - (B)Zseconds (C) 5 seconds (D) 4 seconds

Q.3 Asimple pendulum has a string of length /and bob of mass m. When the bob is at its lowest position, it
is given the minimum horizontal speed necessary for it to move in a circular path about the point of -
suspension. When the string is horizontal the net force on the bob is

Amg (B)3mg (C) V10mg (D) 4mg
Q4  A--h-iilatb-AB fdi —-itfiredi- v tivalpl-ead
contains a heavy flexible chain of length 7w r and weight Wr r as
shown. Assuming a-slight disturbance to start the chain in motion, the
ceenCLY bbbl il omege . ome oponenc B bl s

@ ® 2 © ,/2gr(§+ﬂ) ©e{2+7)

Q.5 Asmaliball thrown at an initial velocity v, at an angle o to the horizontal strikes a vertical massive smooth wall
moving towardsit at a horizontal velocity v and is bounced elastically to the point from which it was thrown.
Determine the time t from the beginning of motion to the moment of impact, neglecting fiiction losses. -

Q.6 Two particle P of mass 2m and Q of mass m are subjected to mutual foree of attraction and no other acts
onthem. At time t =0, Pis at rest at a fixed O and Q is directly moving away from O with a speed Su. At
alater instant when t="T before any collision has taken place Q is moving towards O with speed u.

(a) Find in terms of m and w the total work done by the forces of attraction during the time interval 0 <t <T.

(b)  Attheinstant t=T, impulses of magnitude J and K are applied to P and Q bringing them to rest. Find the
val*~s ~fJ a~d X. 4

Q.7  Two identical equilateral triangular wedges of mass M rest on a smooth
horizontal surface. A smooth sphere of mass m moving vertically down
with a velocity v, strikes the wedges symmetrically. If the coefficient of
restitution is e find the velocities of the sphere and that of the wedges
justafter collision. ) '

Q.8 Apendulum of mass m & lengthlis released when it makes an angle of 60° with
the vertical. It collides with a block of mass 3m, elastically, kept at the lowest i
position of its path. The block stops 1 second after the collision & coefficient of %o '

friction between the block & surfaceis 0.5. Find the length of the (=05 \
string .. maximumangle .. hich the ... ma..es ..ith vertical after the col.ision. %Wr 7

Q9 A do'mass]kgmovingwi * aveloci yo™5nvs s rikesrongh groun "a an : ‘
angle of 30° with vertical as shown. The collision between the ball & ground 30
is elastic. What can be the minimum fiiction coefficient between the |
ball & the ground if the ball rebounds in vertical direction after collision? ‘

Q.10 A massive vertical wall is approaching a man at a speed u . When it is at a distance of 10 m, the man
throws a ball with speed 10 m/s at an angle of 37° which after completely elastic rebound reaches back ‘
directly into his hands . Find the velocity u of the wall . ‘
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Q.1  Aparticleis projected from ground towards a vertical wall 80m away at an angle of 37° with horizontal
with initial velocity of 50m/s. After its collision with wall & then once with ground find at what distance
from wall will it strike the ground again if coefficient of restitution for both collisions is equal to 1/2.
(A)70m B)120m (C)140m (D) none

Q.2 Asimple pendulum swings with angular amplitude 8. The tension in the string when it is vertical is twice
the tension in its extreme position. Then, cos 8 is equal to
(A)1/3 ®B)1/2 (€)2/3 (D)3/4

Q.3 Aflexible chain of length 2m and mass 1kg initially held in vertical position such that its lower end just
touches a horizontal surface, is released from rest at time t=0. Assuming that any part of chain which
strikes the plane immediately comes to rest and that the portion of chain lying on horizontal surface does

not from any heap, the height of its centre of mass above surface at any instant t = 1/4/5 (before it

completely comes to rest) is
(A)1m B)0.5m (C)1.5m D)0.25m

Q.4  Aballimpinges on another equal ball moving with same speed in a direction ul m
perpendicular to its own, the line joining the centres of the balls at the instant of
impact being perpendicular to the direction of motion of the second ball; if e be
the coefficient of restitution, show that the direction of motion of the second balt
is turned through an angle tan™

Q.5  Apanofmass 2 kg is resting in equilibrium on a spring of stiffness 200 N/m, as shown. T
A0.5 g'umpo“cayisre’ease Sma ove “epanso "a'i "i's “epanwi” some i
velocity and sticks to it. What will be the maximum downward descent of the pan
from its initial position?

Q.6 A ball is thrown on to a rough floor at an angle of o' = 45°. If it rebounds. at the same angle
$ =45°, determine the coefficient of kinetic friction between the floor and the ball. The coefficient of
restitutionise=0.6.

Q7  T-sim-i~~-ndulumA-~fmas -, ~ndio-t-fi--u—~d-df-—th-t-I~B- =
of mass my,. If the system is released from rest at = 0, determine the velocity
v of the trolley and tension in the string when @ = 90°. Friction is
negligible.

Q.8  Two smooth sphere made of identical materjal having masses m and 2m
~ith a~a= ~bliquei—pactass owninfig. T einitial velocities oftue masses
are also s own. The impact force is along the line joining their centres. The
~offir St SAC T ity T asy s e .
the impact and the loss in kinetic energy. vm5mie

Q.9  Aparticleis projected from point O on level ground towards a smooth vertical wall 50m from O and hits
the wall. The initial velocity of the particle is 30m/s at 45° to the horizontal and the coefficient of restitution
between the particle and the wall is . Find the distance from O of the point at which the particle hits the
ground againif (@)e=0, (Me=1,(c)e=%

10 Aballis thrown horizontall from acliff 10 m hi_h witha velocity of 10mss
10 m/s. It strikes the smooth ground and rebounds as shown. The

cefficen fe .. f i .. g o= 12 . Fi
(a) velocity of ball ustbefore striking ground.
() angle of velocity vector with horizontal before striking.
(©) angle of velocity vector with horizontal after striking.
@ range of ball after first collision.

v-10mia

sesin™ w5y

10m




l'i BANSAL CLASSES PHYSICS
Target IIT JEE 2007 Daily Practice Problems
CLASS : XI (P, O, R, S) DATE : 07-08/09/2005  TIME : 90 MIN DPP. NO.-51

Q1 A slender rod of mass M and length Lis hinged about an end to swing freely ina vertical plane. However,
its density is nonuniform and varies linearly from hinged end to the free end, doubling its value. The
moment of inertia of the rod, about the rotation axis passing through the hinge pointis:

2M1? 3ML? ML
&) 9 B T © T (D) None
Q.2 ABand CD arc two identical rods each of length L and mass M joined
to form a cross. Find the MLL of the system about a bisector of the
angle between the rods (XY)
ML’ ML? ML? 4M1?
A) —— B) —— C) —— D
(A) 2 B) . ©) 3 D) 3

Q.3 Thefigure shows a uniform rod lying along the x-axis. The locus of all the points
lying on the xy-plane, sbout which the moment of inertia of the rod is same as

that about O is
(A) anellipse (B)acircle  (C)aparabola (D) a straight line 5 -
Q.4  The moment of inertia of a thin sheet of mass M of the given shape =
about the specified axis is R
A) <L Ma? B) > Ma2 0 + M2 D-1~}\/[2 %
(.)12 & (B) 7; Ma ©) 3 Ma® (D) ; Ma

Q.5  Threeidentical rods, each of length /, are joined to form arigid equilateral triangle. Its radius of gyration
about an axis passing through a comer and perpendicular to the plane of the triangle is

Q.6  Threeidentical rods are joined together to form an equilateral triangular A
frame. Three axes AA’, BB’ and CC' lie in the plane of the frame as
shown in the figure. B

(i) The moment of inertia is least about the axis . - i e.m. E
(ii) The moment of in.r.ia is maxim..m about .he axis . o o
Q.7  Find the Ml of arod about an axis through its centre of mass and perpendicular to the length whose

linear density varies as A=ax where a is a constant and x is the position of an element of the rod relative
toits left end. The length of the rod is 1.

remaining plate is M, then moment of inertia of the body about an axis

Q.8  Ahboleofradius R/2 is cut from a solid sphere of radius R. If the mass of the ‘
through O perpendicularto plane is . @

Q.9  Fouridentical rods, each of mass m and length /, are joined to form a rigid square frame. The frame lies in
the xy plane, with its centre at the origin and the sides parallel to the x and y axes. Its moment of inertia about
(i) the x axis, (ii) the z axes, (iii) an axis parallel to the z-axes and passing through a corner, (iv) one side

Q.10 Find the moment of inertia of thin semicircular wire of mass m about O as shown
below. Mass of wire = m. The axis of rotation is perpendicular to the plane of R
the wire. o
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Q.1

Q.3

Q.4

Q.5

Q6

A cone of radius r and height hrests on a rough horizontal surface, the coefficient of friction between the
cone and the surface being p. A gradually increasing horizontal force F is applied to the vertex of the
cone. The largest value of p for which the cone will slide before it topples is

2
@u=5r Bu=i ©n=y (D)p=\/§

Four _ oint masses are fastened to the corners of a frame of ne_li_ible
mass lying in the xy plane. Let w be the angular speed of rotation. Then
(A) rotational kinetic energy associated with a given angular speed
depends on the axis of rotation.

(B) rotational kinetic energy about y-axisis independent of m and its-
value is Ma’w?.

(C) rotational kinetic energy about z-axis depends on m and its value is (Ma? + mb?)w?.
(D) rotational kinetic energy about z-axis is independent of m and its value is Mb’w?.

&
z-8Xis

A rod is placed on a horizontal floor and imparted an angular velocity about a vertical axis passing
through its mid-point. The mass of the rod is M, length L and friction coefficient with the surface is p.
Then, the total retarding torque of friction forces, assuming that the normal reaction is placed uniformly
over the length of the rod, is

(A)pmgh (B) pmgL /2 (C) pmgL./4 (D) pmeL./8

For the pivoted slender rod of length / as shown in figure, the angular velocity as the bax reaches the
vertical position after being released in the horizontal position is ,
)

g 24g {—
A i T O
@ \/7 ® 19/ (‘T >
4

[24g 4
© 5 D) \/?

A thinrod free to rotate about a horizontal axis through one end O is initially in

unstable equilibrium position 1 and falls due to gravity on being displaced 50
infinitesimally. In positions 2,3 and 4 it makes 60°, 90° and 180° with the upward ok s
vertical. Letw,, o;, and o, , be angular velocities of the rod in theses positions then

(&) 0,20, (B) w20, (C)w;=150, D) ay=w,V2

An elastic string of natural length 3/ is cut into two parts so that their natural

lengths are 2/, and / respectively. They are attached to points P and Q the vertical Q
distance between P and Q being /, and the horizontal distance being 12cm. A I[O
uniform rod CD=40cm is in equilibrium supported by the string at A and B. If the P
rod CD is horizontal then the lengths of the parts CA and BD in cms are c D
(A)12,16 (B) 14,14 (C) 16,12 (D) 10,18 A B

12cm




Q.7

Q.9

Q.10

A uniform rod of length 2a can turn freely about a horizontal axis passing through 2
one end. What angular velocity must be imparted to it so that it may make a
complete revolution in the vertical plane.

Four uniform rods of equal length ] and mass m are rigidly joined together at
their ends to form a square framework ABCD. The framework is free to rotate
ina vertical plane about a fixed smooth horizontal axis passing through A. The
framework is stightly diapiced from its position of unstable equilibrium. Find the
maximum angular velocity reached in subsequent motion.

Aslid ~li=der ~f ~ass M= 1 k~ & radi~s R=0.5 ~ is ~ivot~d at its ~entre * h-s

three particles of mass m = 0.1 kg mounted at its perimeter as shown in the figure. ’
The system is originally at rest. Find the angular speed of the cylinder, whenithas ™

swun_ throu_h 90° in anticlockwise direction.

A block of dimensions a x a x 2a is kept on an inclined plane of inclination 37°. The longer side is
perpendicular to the plane. The coefficient of friction between the block and the plane is 0.8. Find
whether the block will topple or not.
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Q.1  Abody is in equilibrium under the influence of a number of forces. Each force has a different line of

action. The minimum number of forces required is

(A) 2, if their lines of action pass through the centre of mass of the body.

(B) 3, if their lines of action are not parallel.

(C) 3, if their lines of action are parallel.

(D) 4, if their lines of action are parallel and all the forces have the same magnitude.

Q.2 Auniform cylinder of mass m can rotate freely about its own axis whichis horizontal. A particle of mass
m_ hangs from the end of alight string wound round the cylinder which does not slip over it. When the
system is allowed to move, the acceleration of the descending mass will be

2m,g m 2m, m.g

©

(A)m+2mo (B);eru © m+;n0 D) 2m+m,

Q.3 Auniformrod of length /, hinged at the lower endis free to rotate in the vertical plane . Ifthe rod is held
vertically in the beginning and then released, the angular acceleration of the rod when it makes an angle
of 459 with the horizontal (1= m/~/3)

Vig

2g
I ®

3g 6g
& 3757 ® 5 ©

Q.4 Athinrod oflinear mass density A at right angle at its mid point (C) and fixed to points A
and B such that it can rotate about an axis passes through AB. The moment of inertia about

anaxis passing through AB is
o A o Y
S ® o7 © © 75

Q.5 Two persons of equal height are carrying a long uniform wooden beam of length /.
They are at distance //4 and /6 from nearest end of the rod. The ratio of normal
reaction at their heads is
(A)2:3 (B)1:3 (©)4:3 O)1:2 bt

Q.6 Auniform cube of side a & mass m rests on a rough horizontal table. A horizontal
force Fis applied normal to one of the faces at a point that is directly above the centre

of the face, at a height 3a/4 above the base. Find the minimum value of F for which J_———]E
the cube begins to tip about an edge. (assume that cube does not slide).

Q.7 Auniform meter scale balances at the 40-cm mark when weights of 10g and 20g are suspended from the
10-cm and 20-cm marks. The weight of the meter scale is




Q.8 Asphericalball of mass m= 5.0 kg is resting on a plane with angle of
inclination 30° with respect to horizontal as shown in the figure. The bal
is held in place by a rope attached horizontally to the top of the ball and
to the slope. Frictional; force acting on the ball is

Q.9  Inthe figure shown on the right, the rod is uniform and has a mass m, length L.
Find the minimum value of friction coefficient between the lower end of rod and
the vertical wall for the rod to be in equilibrium. The horizontal thread is connected
to the rod at a point L/3 from lower end and angle between rod and wall is 60°.

Q.10 Infigure the uniform gate weighs 300N and is 3m wide and 2m high. It is cable
supported by a hinge at the bottom left corner and a horizontal cable at the top 3m
left corner, as shown. Find , (a) the tension in the cable and (b) the force that the
hinge exerts on the gate (magnitude and direction)

N hinge
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Q.1  Asmooth rod of length ¢is kept inside a trolley at an angle 6 as shown in the A,
figure. What should be the acceleration a of the trolley so that the rod remains in %ﬁ
equilibrium with respect to it? I
(A) gtand (B)gcosd (C) g sind (D) gcot

Q.2 Auniformladder of length Smis placed against the wall as shown in the figure. If

coefficien’ o"fric'ion pis "h same for bo'h *he walls, wha' is “he minimum value of .

pforitnot to slip? Sm/E 4m
1 1 1 1 o

Ayp=7 Br=7 ©n=7 (D)Ju=gm“4“3ﬁ“TvE

Q.3 Find minimum height of obstacle so that the sphere can stay in equilibium.

R
A 1+cosB ®) 1+sin@

(C)R (1-5in8) (D)R (1 -cosb) £

Q.4 The two spheres each have a mass of 3 kg and are attached to the rod of negligible mass. A torque
M =8t Nm, where t is in seconds is applied to the rod.Find the value of time when each sphere attains

aspeed of 3 m/s starting from rest. M i m ke
(&) V2 sec (B) 1542 sec z
© v sec D)3l ¢ M

Q.5  Themoment ofinertia of the pulley system as shown in the figure is 4 kgm?. The
radii of bigger and smaller pulleys 2m and 1m repsectively. The angular
acceleration of'the pulley system is
(A) 2.1 rad/s? (B) 4.2 rad/s?

(C) 1.2 rad/s? (D) 0.6 rad/s?

Q.6 Abox of dimensions 1.5mx0.75m x 0.75m and mass 250kg rests on a truck
with the smaller face down. Al ]

) Assuming that the fiiction s strong enough so that the box does not slip, what ”
is the maximum acceleration the truck can have with out the box tipping over.

(ii) Ifthe acceleration of the truck is gradually increased what is the minimum value of friction coeflicient for
which the box tips before it slides.

Q.7  Asolid homogeneous cylinder of height 4 and base radius r is kept vertically on a conveyer belt moving
horizontally with an increasing velocity v=a+56t?. If the cylinder is not allowed to slip find the time when
the cylinder is about to topple.




Q8

Q9

Q.10

In the figure A& B are two blocks of mass 4 kg & 2 kg respectively
attached to the twoends of a light string passing over a disc C of mass
40kg and radius 0.1m. The discis free to rotate about a fixed horizontal
axes, coinciding with its own axis. The system is released from rest and
the string does not slip over the disc. Find:

(i) the linear acceleration of mass B .

(ii)the number of revolutions made by the disc at the end of 10sec. from the start.
(iii)the tension in the string segment supporting the block A.

A mass mis attached to a pulley through a cord as shown in the fig. The pulley is a solid disk
with radius R. The cord does not slip on the disk. The mass is released from rest at a height
h fromthe ground and at the instant the mass reaches the ground, the disk is rotating with
angular velocity @. Find the mass of the disk.

Two identical uniform spheres are placed inside a smooth cylinder of inner radius —

R asinfigure. The radius r of each sphere is the same and is within the range
(R/2)<r<R. All surfaces are smooth, Draw a free body diagram for the bottom
sphere indicating the magnitude of each force in terms of the weight W of each
sphere and the radiirand R.

h
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Q1 A.__vit:d“V”. m d up . twouniformboardseac weighing200N. Eachside has the
same length and makes an angle 30° wi'h the ver icatas s  ownin fipure. T-emagni'n '~ - /’ A

static frictional force tuat acts o~ eacu ~ftue l-were~d ~fte Vis o
100 200
A B, 1.4 .. < - D)200 3 N
Q.2 Foracartaking a turn on a horizontal surface, let N; and N, be the normal reactions of the road on the
inner and outer wheels respectively.
(A)N, is always greater than N,
(B)N, is always greater than N .
(C)N, isalways equal to N,,.
(D) Either (A) or (B) depending on the speed of the car and the radius of curvature of the road.
Q.3 Auniform cube of mass ‘m’ and side ‘a’ is resting in equilibrium on a rough 45° inclined surface. The
distance of the point of application of normal reaction measured from the lower edge of the cube is :

(A) zero Bya/3 © a/V2 (D) None

Q.4 Arectangular plate of mass 20kg is suspended from points A and B as L s
shown. If pin B is removed determine the initial angular acceleration (in o tsm
rad/s?) of plate. (g= 10 m/s?) '

(A)48 (B)20 (€©)30 (D)24 T

Q.5  Themomentofinertia of a body about a given axis is 1.2 kg.m?, initially the body is at rest . In order to
produce a rotational kinetic energy of 1500 Joules, an angular acceleration of 25 radian/sec? must be
applied about that axis for a duration of :

(A) 4sec (B) 2sec (C) 8sec (D) 10sec

Q.6 A thinuniform rigidrod of length /is hinged at one end so that it can move ina vertical ~ [®
plane by rotating about a horizontal axis through upper end. The lowerend is givena
sharp blow and made to acquire a linear velocity v_. Find the maximum height to which
the lower end can rise.

1/4)L

Q.7 A uniform beam of lengthI.and mass m is supported as shown. If the
cable suddenly breaks, determine ;
(@) the acceleration of end B. (b)  the reaction at the pin support.

Q.8 A0.6m radius drum carrying the load A is rigidly attached to a 0.9m radius pulley
carrying the load B as shown. At the time t = 0, the load B moves with a velocity of
2m/s (downward) and a constant acceleration of 3m/s?(downward). Overthe time interval
0 <1<2s, determine

()] the number of revolutions executed by the pulley.

() the displacemen. of the loau A.

Q.9  Auniform rod of mass m, hinged at its upper end, is released from rest from a horizontal position. When
it passes through the vertical position, the force on the hinge is .Ifitisreleased fromrestatan
angle 30° with the horizontal force exerted by the rod on the hinge when it becomes horizontal
is

Q.10  Figure shows a vertical force F that is applied tangentially to a uniform cylinder F
of weight W. The coefficient of static friction between the cylinder and all surfaces
is 0.5. Find in terms of W. the maximum force that can be applied without
causing the cylinder to rotate.
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Q.1

Q.2

Q3

- Q4

Q.6

Q7

A-prmuw ABCDi-~ ~w~i~t ~fi~ure. T esidesoft erto~us canrotate about A

vertex A, B, C & D. The vertex C is moving with a velocity of 6 m/s in honzontal 6 ms
direction. Determine the velocity of vertex A.

AX48.Ls Br4.5..s ) Sms [ DU Y

A sphere is placed rotating with its centre initially at rest ina comer as shown in figure (2) & (b). Coefficient

of friction between all surfaces and the sphere is ]g .Find the ratio of the frictional force %Z by ground in
situations (@) & (b).
9
A1 ® 1
10
O3 (ymone @ ®

A rigid body can be hinged about any point on the x-axis. When it is hinged such that the hinge is at x, the
moment of inertia is given by
I=2x2-12x+27
The x-coordinate of centre of mass is
(A)yx=2 B)x=0 ©C)x=1 ®)yx=3

A uniform thin bar of mass 6m and length 2/ is bent to make a regular hexagon. Its moment of inertia
about an axis passing through the centre of mass and perpendicular to the plane of hexagon is :

5 ., 1
(&) gml* (B) 6mP (C)4mP D) 15 ml?

Auniform rod of length L and weight W is suspended horizontally by two vertical ropes as shown. The
first rope is attached to the left end of the rod while the second rope is attached a distance 1./4 from the
right end. The tension in the second rope is

W W w 2w ‘t z
@~ ® 7 © 5 ® 5 ! 2L

—_——

ABC s atriangular frame of three uniform rods each of mass m and length 2/, Tt is free to rotate in its own
plane about a smooth horizontal axis through A which is perpendicular to ABC. If it is released from rest
when AB is horizontal & C is above AB, find the maximum velocity of C in the subsequent motion.

Two separate cylinders of masses m (=1kg) and 4m and radii R(=10cm) and 2R =N
rotating in clockwise direction with wf] 00rad/sec and 0,=200rad/sec. Now they a

are held in contact with each other as in fig, Determine their an gular velocities after

the slipping between the cylinders stops.




Q8

®
@

Q.9

]
(@)
(i)

Q.10

A un form, thinrod of length L and mass M is free to rotate on a fr ctionless

hinge and is initially held at rest atan angle 8 with respect to the vertical

as shown in the figure. The rod is then released. Find:

the velocity of the centre of mass when the rod reached the vertical position.
the force exerted by the hinge on the rod at the instant the rod reaches the vertical position.

i
0 verticat
{ position

A uniform, thin, cylindrical beam of length 3m and mass 10kg is
L R e g o wit

ﬁg The beam has a sphere of radius 20 cm and mass 2 kg attached

to its end and is supported by a horizontal cable attached to the

wall and to the midpoint of the beam. The beam is initially atrest -

at an angle of 53° with respect to the vertical. Find:

teeninintecale

the initial angular acceleration of the beam with sphere attached to it just after the cable is cut

the angular velocity of the beam when it reaches a horizontal position.

(Take sin 37°=0.6)

A cube of mass M rests tilted against the wall as shown in the diagram. There is

no friction between the wall and thecube, but the friction between the cube and

flooris just sufficient to keep the cube from shppmg When 0<0 <45° find the h
i coe.cie.t_. . ictio..asa . tio..o. . R
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Q.1 Apersoninitially at point P in the illustration stays there for some time and then moves along the axis to
Q and stays there for sotme time. She then returns quickly to R, staysthere for some time, and then strolls
slowly back to P. Circle the position vs. time graph below that best represents this motion?

QRP
012345 position
(arbitrary units)

asition osition position position
P P

l

* ﬁm; ®) ‘ . e (©) i_\_/_/;me ©) l time

Q.2 Two particles are projected simultaneously from two points O and O’ such that
10 mis the horizontal and 5 m s the vertical distance between them as shown in
the figure. They are projected at the same inclination 60° to the horizontal with
the same velocity 10 ms™. The time after which their separation becomes
minimumis
(A)2.5sec (B) 1 sec (C) 5 sec (D) 10 sec
_ Question No. 3 to 12

ms’

Apendulum bob has mass m. The length of pendulum s /. It is initially at rest. A particle P of % moving

horizontally along —-ve x-direction with velocity \/Tgl collides with the bob and comes to rest. When the
bob comes to rest, another particle Q of mass mmoving horizontally along y direction collides with the
bob and sticks to it. It is observed that the bob now moves along a horizontal circle. There is horizontal
floor 2/ dista~ce below the ~oi~t of s -sp~=si~= of tue p~nd--+--.

Q.3 Forthefirst collision which quantity is conserved: .
(A) Only mechanical energy (B) Only momentum
(C)Both (D) None

Q.4 T..sn..sring i...e iateyafter....rs. . Lis.c..

. 3 5
(A)2mg ®Bymg ©) 5 mg (D) 7 mg
Q.5 Tensionin string just before the second collision

N

3 mg g 3
(&) me ® 7 ©5 ©) —-mg
Q.6 Theheight ofthe circular path above the floor is:
3l 4] 51 .
A) 2 ®) 3 © Y (D) Data not sufficient

Q.7  Which ofthe following is a possible value of the speed of particle Q just before its collision with the bob:

3/ ' ] 71
@ ®) © 5 (D) None




Q.38

Q.9

Q.10

Q1

Q.12

Time period of the circular motion:

] /ﬁl V11 31
A) Zn\g B)2n ag “(C)2n V[; D) Zn‘/%

Magnitude of the net force on the particle during its circular motion

27 247 8
A) 5 me ®) ™ © 3me : (D) none
Magnitude of average acceleration during half part ofits circular motion

247g 247g Vs
) ym ® v ©) 4 (D) none

Ifthe string breaks during the circular motion, the bob will hit the floor after a time:

51 41 _ 47
G J;: ®) g © \E : (D)naone

Distance of the point where the particle hits the floor from the vertical line through the point of suspension.

@A) \E i ®) ng © \/::; ! (D) none

Question No. 13 to 17

Q.13

Q.14

Q.15

Q.16

Inthe figure shown a long cart moves on a smooth horizontal surface due to an external constant force of
magnitude F. Initial mass of the cart is M and velocity is zero. At t = 0 sand starts falling from a
stationary hopper on to the cart with negligible velocity at constant rate p kg/s and sticks to the cart.
After time t, the sand starts leaking from the bottom at the same constant rate j1 kgfs. Eventually at time
t=2t, the sands stops falling from the hopper on to the cart and force F also stops acting.

The velocity of the cart at time t (<t,)

Ft

@, ® M —e“'
Ft ~ Ft F
© M, +pt ®) M, +pt \

In the same model of the above question if the cart is to be moved with constant Ve10c1tyv then the
power supplied by external agent applying that force is

1
(A)2uv B)uv ©uv? D)5 w7
In the above question the rate of increase of the kinetic energy of the cart (with sand) is
1
A)2pv? B)uv ©u? @) 5 w?
In the above model (for t, <t < 2t;) what extra force is required to move the cart with the speed
acquired att,
(A) pvtowardsright  (B) 2uvtowardsright (C)zero (D) puv towards left

In the above model at t = 3t the momentum of cart and remaining sand in the cart is
Ft,
) -——M T Mo +to) (B) 2R,

FtoM, 2Ft,

© (M, +3ut,) ©) M, ) i, O t)

<y




Q.19

Q.20

Q.21

Q22

Q.23

Each of the three graphs represents acceleration versus time for an object that already has a positive
velocity at time t1. Which graphs show an object whose speed is increasing for the entire time interval
between tiand 127

t

[ 2 Y t

(A) graph1, only (B) graphs Tand 11, only

(C) graphs I and I1I, only (D) graphs L1, and I

A wheel comprises of a ring having mass 2m and two rods (mass m and fp-am

length /) along two diameters as shown. Find moment of inertia of the wheel o

about an axis passing through point P and perpendicular to the plane of wheel. ; 4 D m
2 5 7

() 3 m? B) ym? (€) ymP (D) none \/
J 3 bl

A square of side L/2 is removed from one corner of a square sandwich that has sides oflength L, The
center of mass of the ramainder of the sandwich moves from C to C'. The displacement of the

x-coordinate of the center of mass (from Cto C)is - "
1 V2 1 V2 c
—L Nz L Nz ¢
O ® 5L ©% @ L

Two cars start at the same point, but travel in opposite directions on a circular path of radius R, eacti at
speed v. While each car travels a distance less than (7/2)R, (one quarter circle) the center of mass of the
two cars )

(A) remains at the initial point

(B) travels along a diameter of the circle at speed <v

(C) travels along a diameter of the circle at speed =v

(D) travels along a diameter of the circle at speed > v

The graph shows position as a function of time for two trains
running on parallel tracks Which statement is true? |position
(A) At time ty, both trains have the same velocity.

(B) Both trains have the same velocity at some time after t;

(C) Bothtrains have the same velocity at some time before t,,

(D) Somew" ereon “"e grap’, bo"* 'rains ' ave ' e sameaccelera‘ion.

fime

E.dAofave. .icalu.ifo...lig..t . od, is attac..ed to a flic.io.Jess pivot a..d a
sphere of mass 2M hangs at other end B. At somne instant of time a strong wind
begins to apply a constant horizontal force to B. As a result, the dumbbell rotates 4.
about Ain a vertical plane. The speed of B at the instant when the dumbbellis _F,,
_nz s B

F Fd-2Mgd Fd FdZ - 2Mgd
@ J(m-g)nd ®) \/(Tg) © ot ) 1/_2_M_g_




Q.18

Q.19

Q.20

Q.21

Q22

Q.23

Each of the three graphs represents acceleration versus time for an object that already has a positive
velocity at time t1. Which graphs show an object whose speed is increasing for the entire time interval
between t: and t2?

i
i
i
i

1 2 t P)

(A) graph, only (B) graphs Land 11, only
(C) graphs I and 111, only (D) graphs L II, and 111

A wheel comprises of a ring having mass 2m and two rods (mass m and
length /) along two diameters as shown, Find moment of inertia of the wheel o
about an axis passing through point P and perpendicular to the plane of wheel. m

5
A) %mﬂ ®) 3 mP? © %mﬂ (D) none

A square of side L/2 is removed from one corner of a square sandwich that has sides oflength L. The
center of mass of the ramainder of the sandwich moves from C to C'. The displacement of the

x-coordinate of the center of mass (from Cto C)is  ~ ¥
et
@ 5L ® 21 ©=L o2 ¥
12 12 6 8 ¢

Two cars start at the same point, but travel in opposite directions on a circular path of radiusR; each at
speed v. While each car travels a distance less than (7/2)R, (one quarter circle) the center of mass of the
two cars ’

{A) remains at the initial point

(B) travels along a diameter of the circle at speed <v

(C) travels along a diameter of the circle at speed =v

(D) travels along a diameter ofthe circle at speed >v

The graph shows position as a fanction of time for two trains
running on parallel tracks Which statement is true? position
(A)At time t, both trains have the same velocity.

(B) Both trains have the same velocity at some time after tg

(C) Both trains have the same velocity at some time before ty,.

(D) Somewhere onthe graph, both trains have the same acceleration.

time

End A of a vertical uniform light rod, is attached to a frictionless pivot and a
sphiere of mass 2M hangs at other end B. At some instant of time a strong wind
begins to apply a constant horizontal force to B. As a result, the dumbbell rotates
about Aina vertical plane. The speed of B at the instant when the dumbbell is
horizontalis B

F Fd-2Mgd Fd Fd = - 2Mgd
@ [m—g]m (BH)(“——M gj © {51 (D)\/—‘“ZM
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Qi

Q2

Q3

Q4

Q5

Q.6

Q.7

Astraight rod AB of mass M and length L is placed on a frictionless horizontal surface. A force having

constant magnitude F and a fixed direction starts acting at the end A. The rod is initially perpendicular to
“the force. The initial acceleration of end B is

(A) zero (B)2Fr/M (C)4FM (D) None

Two identical disks are positioned on a vertical axis as shown in the figure. The bottom
disk is rota.ing at angular v locity o, and ..as rotational kinetic energy .. The top disk is
initially at rest. It is allowed to fall and sticks to the bottom disk. The change in the rotational
kinetic energy of the system after the collision is ’

k k k k
&)~ ®)-~ ©- ®

Auniform circular disc can rotate freely about a rigid vertical axis through its centre O. Aman stands at
rest at A on the edge due east of O. The mass of the disc is 22 times the mass of the man. The man starts
walking anticlockwise. When he reaches the point A after completing one rotation relative to the disc he
will be :

(A)dueeast of O (B) 60° east of north

(C) 60° east of south (D) 30° south of east.

Two insects P and Q are firmly sitting at the ends of a massless semicircular wire of radius R and two
more insects Aand B are firmly sitting at the bottom of the wire. The wire is given an angular velocity o,
about a vertical axis through its centre as shown in the figure. Mass of each insect isM. Now A and B
craw] to the opposite ends to meet P and Q. Final angular velocity attained by the ro;i isequal toQ
oy

Ok ® % ©o0,  O2q

AlB

Axis of ratation

A non uniform rod OA of linear mass density A= Agx (A, = const.} is
suspended from ceiling with hinge joint O & light string as shown in
figure. Find the angular acceleration of rod just after the string is cut.

&) % B) % © :—ﬁ (D) none of these

A uniform square plate of mass ‘m’ and side ‘a’ can rotate about a smooth vertical axis passing through
one edge. It is initially at rest. A particle of mass ‘m’ is moving horizontally and perpendicular to the plane
of the plate with velocity u. It collides with the plate elastically at the centre of the plate. Find the angular
velocity of the plate just after collision.

Auniform rod of mass m and length /is fixed from point A, which is at a distance

I/4 from one end as shown in the figure, The rod is free to rotate in a vertical

plane. The rod is released from horizontal position. Find the reaction force at the BLLN

hinge, when kinetic energy of the rod is maximum. S



Q.9

Q.10

A particle is projected horizontally along the interior of a smooth hemispherical bow! at
rest of radius T and at angle 8, with vertical. Find the initial speed V, required forthe  ~——
particle to just reach the top of the bowl. ‘W

A uniform rod of mass 3m and length 2a is free to rotate in a horizontal plane about a smooth fixed

vertical axis passing through the midpoint O of the rod. Two small smooth rings of each of massm are .

free to slide on the rod. At time t = 0, the rings are on opposite sides of O and are at a distance of a/2
from O. Therodis given an initial angular velocity 2 (g/a)2. The rings being initially at rest relative to the
rod. Find the angular velocity of the rod when the rings are about the slip off and the speed of either at
this instant. The point O is at a height a above the horizontal plane. Find the distance between the points
where the rings strike the plane.

The end * A of a uniform rod AB of length / fouches a horizontal smooth fixed surface. Initially the rod
make an angle of 30° with the vertical. Find the magnitude of displacement of the end B just before it
touches the ground after the rod is released.
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Q.1  Ac-ni~al~~nd-I"m ~~nsists ~fama~s M s-s-e~d~d f-mastri-~ ~fl-n~thZ Th-
mass executes acircle of radius Rin a horizontal plane with speed v. At time t, the

mass is at position R i and has velocity v} . At time t, the angular momentum
vector of the mass M about the point from which the string suspended is :

(A) MvR k ®B) Mvik

VE-r2. R Jz 2. LR
(©) le|:—Fl+7k )~ Mvl| ———— 7

Q.2 Aparticle parallel to x-axis as shownin the figure such that at all instants
the y-axis component of its position vector is constant and is equal to
'b'. The angular velocity of the particle about the origin'O"':
(A) remains constant " (B) continuously increases
(C) continuously decreases (D) oscillates.

.3 Aladder AP oflen_th 5 mis inclined to avertical wallissli__in_ over a horizontal o
surface with velocity of 2 m/s, when A s at a distance 3m from ground what is
the velocity of C.M. at this moment
(A) 1.25 mfs B)0m/s O 1m/s D)2mss 3%“’

T 0

Q.4 Arigid horizontal smooth rod AB of mass 0.75 kg and length 40 cm
can rotate freely about a fixed vertical axis through its mid point O.
Two rings each of mass 1 kg are initially at rest at a distance of 10 cm
from O on either side of the rod. The rod is set in rotation with an kP‘”
angular velocity of 30 radians per second. The velocity of each ring A[—_—(:C :bD B
along the length of the rod in m/s then they reach the ends of the rod is ©
®» 3 ®) 2 © 1 ®) 05

Q.5 Adiscofradius 10 cmis moving with its centre’s velocity = 1 m/s rightwards, at a certain moment, ona
flat horizontal surface. At this moment, its angular velocity is 20 rad/s, anticlockwise. Then, the distance
of a point on the disc (from its centre) whose instantaneous velocity is zero is :

(A)5cm (B) 10/3¢m (C)5/3 cm (D) 2.5cm

X
Q.6 Athinrod AB oflength a has variable mass per unit length Py (1 + ’;) where x is the distance measured

from Aand p, is a constant.

(a) Find the mass M ofthe rod.

(b)  Find the position of centre of mass of the rod.

{©) Find moment of inertia of the rod about an axis passing through A and perpendicular to AB. Rod is freely
pivoted at A and is hanging in equilibrium when it is struck by a borizontal impulse of magnitude P at the
point B.

(&) Find the angular velocity with which the rod begms torotate.

(¢)  Find minimum value of impulse P if B passes through a point vertically above A.



Q.7

@
®

Qs

Q.9

®

Q.10

Alarge circular disc shaped platform of mass M and radius R with a man A of mass
M/2 standing onit, is free to rotate in the horizontal plane about a vertical axis through
its center O. Another man B of mass M/4 jumps to the point P on the platform with
avelocity V as shown in the figure. Now both the man move towards the center O
such that their separation finally becomes 3R/4 while their CM lies at O.

Determine the moment of inertia ofthe whole system about vertical axis passing
through O and angular velocity of the platform,

Just after B jumped on to it and

after their separationreduces to 3R/4.

A uniform rod oflength 2r and mass mis rotating in a horizontal plane
about a fixed pivot through centre at a steady speed of o rad/sec. A
particle of mass m moving with speed or/4 strikes an end of the rod m

‘ perpendicularly, The rod and the particle are moving towards each other
and the coefficient of restitution is 1/2. Compute the impulsive reaction

at the pivot and the new speed of the rod. 2

Fouridentical uniform rods of mass m and length / are joined together to form a
rigid square frame ABCD which is hinged about O on a smooth horizontal floor.
The frame is stationary initially. Two particles each of mass m hit the vertices B

& D with velocities v and 2v directed along DA & BC respectively as shown.
After impact, these particles strick to the frame v
Calculate Moment of Inertia of the frame about an axis passing through O perpendicular to its plane
before & after the collision.

Calculate the loss in kinetic energy of the system in the above collision process.

A circular disc of mass 300 gm and radius 20 cm can rotate freely about a vertical axis passing through
its centre of O. A small insect of mass 100 gm is initially at a point a on the close (which is initially
stationary) the insect starts walking from rest along the rim of the disc with such a time varying relative
velocity that the disc rotates in the opposite direction with a constant angular acceleration = 27 rad/s”.
After some time T, the insect is back at the point A. By what angle has the discrotated till now ; as seen
by a stationary earth observer? Also find the time T.
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- PART-A
Only one alternative is correct. [20 x1=20]

There is NEGATIVE marking. For each wrong answer 0.5 mark will be deducted.

Q.1

Q.2
Q3
Q.4

Q.5

Q.8

Q.9

Q.10

For Q. 1 to Q.5 refer figure-1.
When F =2N, the frictional force between 5 kg block and ground is

(A)2N ®B)0

(O8N D) 10N

When F =2N, the frictional force between 10 kg block and 5 kgblockis

(A)2N (B)ISN (C)I0N (D) Nore
The maximum "F" whichwill cause motion of any ofthe blocks.

(A)1I0N B)ISN (C) datainsufficient (D) None
The maximum acceleration of 5 kg block :

(A) 1 m/s? (B)3 m/s? ©)o (D) None
The acceleration of 10 kg block when F =30N

(A)2 m/s? (B) 3 m/s? ©) 1 /s? (D) None

The PE. of a certain spring when stretched from natural length through a distance 0.3 mis10J. The
amount of work in joule that must be done on this spring to stretch it through an additional distance
0.15 mwill be

(A)107 (B)201] ©) 757 (D)12.57

A particle of mass 1 kg is acted upon by a force 'F' which varies as 20N F

shown in the figure. If initial velocity of the particle is 10 ms™, the -

maximum velocity attained by the particle during the period is ©.0) 10 20 ((cer)
(A)210ms™! (B) 110 ms™!

{C) 100 ms™! (D) 90 ms™* 10N

A 1.0 kg block collides with a horizontal weightless spring of force constant
275 Nm! as shown in figure. The block compresses the spring 4.0 m from the
rest position. Ifthe coefficient of kinetic friction between the block and horizontal
surface is 0.25, the speed of the block at the instant of collision is

(A) 0.4 ms™ (B) 4 ms™! (C) 0.8 ms™! (D)8 ms!

Suppose a player hits several baseballs. Which baseball will be in the air for the longest time?

(A) The one with the farthest range. (B) The one which reaches maximum height.

(C) The one with the greatest initial velocity. (D) Theoneleaving the bat at 45° with respect to the ground.

Ahollow vertical cylinder of radius R is rotated with angular velocity >

o about an axis through its center. What is the minimum coefficient

of static friction necessary to keep the mass M suspended on the

inside of the cylinder as it rotates? @
gR ®2 g . e°R g

Au=>> M@du=—2 Qu=— = Cew

@Wu="7 @u=—7= Oun s Dn="3g Top vie

Side view .
Ahorizontal curve on a racing track is banked at a 45° angle. When a vehicle goes around this curve at

the curve’s safe speed (no friction needed to stay on the track), what isits centripetal acceleration?
e ®)2g (C)0.5g (D) none



Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

10—

A body with mass 2 kg moves in one direction in the presence of a force o 81
which is described by the potential energy graph. If the body is released 3 © }
from rest at x = 2m, then its speed whenit crossesx =5 mis 54T
(A) zero (B) 1 ms™! z V4
(C)2mst ’ D)3 st s
The dumbell is placed on a fiictionless horizontal table. Sphere Ais attached to X (meter)
afi ctonlesspvotsot atBcanbema etorotatea outAw't constantangu ar ey IM
velocity. If B makes one revolution in period P, the tension in the rod is %‘

72 d v 8n? 4niM M .
OR= ® © 5 ©) =

Two racing cars of masses m, and m, are moving i circles of radii r; and 1, respectively. Their speeds
are such that each makes a complete circle in the same time t. The ratio of the angular speeds of the first
to the second car is
A)1:1 (B)m, :m, ©ryir, (D) mym,: 11,
Arod of length 2m rests on smooth horizontal floor. If the rod is heated from 0°C to 20°C. Find the
lon itudinal straindevelo ed? o =35 x 107%/°C
(a) 1073 B)2x 103 (C) Zero (D) None
Ablock of mass 'm' is released from rest at point A. The compression in spring,
when the speed of block is maximum

mgsin® 2mg sin 6 mg cosO

K B €

A uniform rod of mass 'M' and length L is hanging from a ceiling. The variation of tensile stress with
distance X from the ceiling is best represented by

eN) ®) 7& © l/ (D)
X X | X | x

load

©

The load versus strain graph for four wires of the same material is shown in the A
figure. The thickest wire is represented by the line
(A)OB (B)OA (C)OD (D)ocC

0 strain

The graphs below show angular velocity as a function of time. In which one is the magnitude of the
angular acceferation constantly decreasing?

A weight can be hung in any of the following four ways by string of same type. In which caseisthe string
most likely to break?

(A)A ®B ©c - DD

ACTLLRTEREEEARERICLTAREINNNN! ALVLIVAANAYS

©

D)




One or more than one alternative(s) is/are correct. [5x2=10]
Thereis NO NEGATIVE marking.

Q21

Q.22

Q23

Q.24

Q25

Q.1

(@
b

Q.2

Aniron sphere weighing 10 N rests in a V shaped smooth trough whose sides form an angle of 60° as
shown in the figure. Then the reaction forces are

(A)R,=10N &Ry =0incase (i) -
(B) R, = 10N & R; = 10N in case (i) A A |

-2 ek = 22 Nin case i : “‘Ai
©) R, = Nzl &Ry= B in case (iii) GOPHASO

(D)R, = 10N & R, =10 Ninall the three cases (D {0 @)

A spring block system is placed on a rough horizontal floor. The block is pulled towards right to give
spring some elongation and released.

(A) The block may stop before the spring attains its mean position.
(B) The block must stop with spring having some compression.
(C) The block may stop with spring having some compression.
(D) Itis not possible that the block stops at mean positon.

In the above situation the block will have maximum velocity when
(A) the spring force becomes zero (B) the frictional force becomes zero
(C) the net force becomes zero (D) the acceleration of block becomes zero

Aballistolled off along the edge of a horizontal table with velocity 4 m/s. It hits the ground after time
0.4 s. Which of the following are correct?

(A) The height of the tableis 0.8 m

(B) It hits the ground at an angle of 60° with the vertical

(C) It covers a horizontal distance 1.6 m from the table

(D) It hits the ground with vertical velocity 4 m/s

A particle of mass m1 is at rest in a train moving with constant velocity with respect to ground. Now the particle
is accelerated by a constant force F acting along the direction of motion of train for time t,. Agirl in the train
and a boy on the ground measure the work done by this force. Which of the following are INCORRECT?
(A)Both will measure the same work

(B) Boy will measure higher value than the girl

(C) Girl will measure higher value than the boy

(D) Data are insufficient for the measurement of work done by the force F,

PARIT-B
Aballis fired from point P, with an initial speed of 50 m/s at angle of 53°, with
the horizontal. At the same time, a long wall AB at 200 m from point P, starts
moving towards P with a constant speed of 10 m/s.

Find the time when the ball collides with wall AB.
Find the coordinate of point C, where the ball collides. Taking point P as origin? [3]

Two light inextensible strings AB and BC each of length L are attached
to a particle of mass m at B, The other ends A and C are fixed to two
points in a vertical line such that A is distant L above C. The particle
describes a horizontal circle with constant angular velocity ®.
Find (a)thetensionin AB

b_ the least value of © so that both strin_s shall be taut.




Q3

Q.4

@
()

©
Qs

(a)
(b)

Q.6

@
(b)

Q.7

(@)
©
Q.8

@
©
Q.9

@
®

A circular race track is banked at 45° and has a radius of 40 m. At what speed does a car have no
tendency to slip? If the coefficient of friction between the wheels and the track is 172, find the maximum
speed at which the car can travel round the track without skidding. B}

An elastic rod of mass 10 kg and 10m length is hanging from ceiling. The area of cross-section of rod is

10m?. The young's modutus of the material is Y = 1010 N/m?

Find the stress at point A, which is 6 m below the cejling.

A very small element of length imm is analysed at point A. Find
approximate strainin this element?

Find energy per unit volume stored in this element?

13]

A small bucket of mass "m" rests at the bottom of a pit that has a depth h. A motor with an elastic cord
is used to lift the bucket out of the pit. One end of the cord is attached to the bucket; the other end is
attached to the shaft of the motor, There is a mark on the cord at the height 0.8h from the bottom of the
pit. The cord is vertical and relaxed but taut. The motor begins to rotate slowly. It is noticed that the
bucket loses contact with the ground just as the mark on the cord reaches the shaft.

Find the elastic constant of the cord in terms of m, g and h.

Calculate the work done by the motor till that moment? 131

A stone is launched upward at 45° with speed v,. Abee follows the trajectory ofthe stone at a constant
speed equal to the initial speed of the stone.
Find the radius of curvature at the top point of the trajectory.

~ What is the acceleration of the bee at the top point of the trajectory? For the stone, neglect the air

resistance. [3]

A smoothbead B of mass 0.6 kg is threaded on a light inextensible string whose
ends are attached to two identical rings, each of mass 0.4 kg. The rings can
move onafixe sraig’ ~horizon al wire. T' e sys’emres s in equilibrium wi”
each section of the string making an angle 6 with the vertical, as shown in the
Llaga..

Find the magnitude of the normal contact force exerted on each ring by the wire.
Find, in terms of 0, the magnitude of the frictional force on each ring,

Given that the coefficient of friction between each ring and the wireis 0.3, find the greatest possible value
of © for the system to be in equilibrium. [4]
One end of a light inextensible string is attached to a ceiling. The string passes
under a smooth light pulley carrying a weight C and then over a fixed smooth light
pulley. To the free end of the string is attached a light scale pan in which two
weights A and B are placed with A on top of B as shown. The portions of the
string not in contact with the pulleys are vertical. Each of the weights Aand B has
a mass M and the weight C has a mass 5M. If the system is released from rest
find the acceleration of the movable pulley?

the tension in the string,

the reaction force between the weights A and B. [4]

A small ball is thrown towards the spring with a speed

of 20 m/s. The horizontal surface AC isrough witha L] e
friction coefficient (1=0. 1. It comes in contact with spring Cren

at point B and then compresses the spring by 0.2 m 02m  23m
and returns back to point A. After that the ball leaves y
the horizontal plane and follows the path of a projectile. %
Find the speed of ball when it returns back to A. Al b
Find theRange A' D of the ball. [4]

kad 72
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Q1

Q2

Q3

Q4

Q.5

Q6

)

©
Q7

Q.8

Q.9
(a)
©

Q.10

A uniform slender rod of mass ‘m’ and length L is released from rest, with its lower end touching a
frictionless horizontal floor. At the initial moment, the rod is inclined at an angle = 30° with the vertical.
Then, the value of normal reaction from the floor just after released, will be :

(A) 4mg/7 (B) 5mg/9 (C)2mg/5 (D) none

In the above problem, the initial acceleration of the lower end of the rod will be

) g\/?;/4 ®) g\/§/5 (C) 3gJ§/7 (D)none

Ahollow spherical ball is given an initial push up an incline of inclination angle a. The ball rol!s purey.
Coefficient of static friction between ball and incline = m. During its upward journey,

(A) friction acts up along the incline @Bypz2tana/s

(C) friction acts down along the incline D)yp=2tana/7

A cylinder having radius 0.4 m, initially rotating (at t = 0) with @, = 54 rad/sec is placed
on arough inclined plane with 8 = 37° having friction coefficient p = 0.5. The time taken
by the cylinder to start pure rolling is :

(") . sec B) 1. sec

(C)1.2 sec (D) 1.8 sec

A uniform disc of mass M and radius R is projected at t =0, with velocity V,
and angular velocity w, = 0 along an inclined plane having inclination angle 8.
The coefficient of friction between disc & inclined is p= ¥ tan0. Find total
time of rise of disc on inclined.

Adisc of radius 20 cm is rollign with slipping on a flat horizontal surface. At

a certain instant, the velocity of its center is 4 m/s and its angular velocity
is10 rad/s The lowest contact point is O. Find

th 1 it £ 140, e

the dxstance of instantaneous center of rotation from the point O. Mention whether it is above or below O.
the velocity of point P.

The wheel of radius R rols without slipping and its centre O has an acceleration

a,. A point A on the wheel is at a distance r from O. For given values of a), R o g
andr, determine the angle § and the velocity v, of the wheel for which A has no X
acceleration in this position.

Four identical slender rods each of mass m are welded at their ends to form a

square and the corners are then welded to a light metal hoop of radius R. If the

rigid assembly of rods and hoop is allowed to roll down the incline, determine

theminimumv. w. . ffi__ i _.n__ih lp._. __ _ipp.ry. —
M

For the system shown in figure , M=1kg, m=02kg,r=02m.
Calculate Hoop #
the linear acceleration of hoop

the angular acceleration of the hoop of mass M and

the tension in the rope

Neglect the mass of small pulley and the friction between the hoop and the horizontal surface. Masses of
the~ylley anA stein~ ~= fricti~~b~tw~~=t ~ ~~p~~dt - uorizo~tal surfac- ar- negligible. P

Aladder AP of length 5 m inclined to a vertical wall is slipping over a horizontal surface
with velocity of 2 m/s, when A is at distance 3m from ground. Whatis

the velocity of C.M. at t.is moment? =< o)
— 3y —si
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Q.1 A wheel is made to roll without slipping, towards right, by pulling a string
wrapped round a coaxial spool as shown in figure. With what velocity the
string should be pulled so that the centre of the wheel moves with a velocity
L3087 N
(A)Y3m/s B)1m/s (C)3/2m/s (D)2m/s .

Q.2 Acylinderis pure rolling up an incline plane. It stops momentarily and then rolls back. The foree of friction
{A) onthe cyclinder is zero throughout the journey
(B)is dirccted opposite to the velocity of the centre of mass throughout the journey
(C) is directed up the plane throughout the journey
(D) is directed down the plane throughout the journey

Q.3 Onasolid sphere lying on a horizontal surface a force F is applied at a height of R/2 from the centre of
mass. The acceleration of a point at the top of the sphere is (there is no slipping at any point)

a F By oL o) JOF Dy =
()7M ()ldM ()7M ()M

Q.4 Onatrain moving with acceleration 10 m/s? a ball starts rolling on floor of train along the width of the
train with angular acceleration 2 rad/s?, radius of ball is 1 m. Find the acceleration of the top point of ball
at the time t =3 s as seen from ground.

(A) 10 m/s? (B) 1014 m/s? (C) 100 m/s? (D) V1396 m/s?
Q.5 A solid uniform disk of mass m rolls without slipping down a fixed inclined plane with an acceleration a.

The frictional force on the disk due to surface of the plane is :
(A)2ma (B)3/2ma (C)ma s (D)1/2ma

mR
mi

Q.6  Aspool of mass m, with moment of inertia about its axis as —

,is placed on
r.ug.. .. rizontal su...c.. An x..rnal ..rc. 2F is appli. . t..oug..at.r .. a.
shown in the figure. Find the acceleration of the spool and the force of friction
ac ingon he spoo’. * ssume pure roi'ing. T

Q.7 Areel of mass ‘m’ and moment of inertia I relative to its own axis is being pulled along a horizontal
surface by the string wrapped around as shown. There is no slipping between the reel and the surface
throughout the motion.

(@)  Findthe angular speew © of the reelat the instant whenthe enw-of he —
string is being pulled at speed v.

(b) Ifthe end of the string is being pulled at a constantacceleration ‘a’ find

n.. g

Q.8 Aspoolofinner radius R and outer radius 3R has a moment of inertia = MR?
about an axis passing through its geometric centre, where M is the mass of the
spool. A thread woudn on the inner surface of the spool is pulled horizontally
with a constant force = Mg. Find the acceleration of the point on the thread
which is being pulled assuming that the spool rolls purely on the floor.

Q.9  Auniformrod oflength/iskept as shown inthe figure. His a horizontal smooth
surface and W is a vertical smooth wall. The rod is released from this position.
Find the angular acceleration of the rod just after the releasc.

Q.10 The wedge shown in the figure has a mass M and incline angle 37°. The floor is
frictionless. The mass of the solid sphere is also M. Friction between the incline
surface of the wedge and the sphere is sufficient to prevent any sliding so that
the sphere rolls purely down the inclined surface of the wedge. Find the
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Q.1 Oneice skater of mass m moves with speed 2v to the right, while another of the same mass m moves
with speed v toward the left, as shown in figure I. Their paths are separated by a distance b. Att=0,
when they are both at x = 0, they grasp a pole of length b and negligible mass. For t > 0, consider the
system as a rigid body of two masses m separated by distance b, as shown in figure II. Which of the

following is the correct formula for the motion after t= 0 of the skater initially at y = b/2?
y y

Figore I

Figure |
(A) x=2vt,y=h/2

(B) x = vt +0.5bsin(3vt/b),y = 0.5bcos(3vt/b)
(C) x=0.5vt+0.5bsin(3vt/b),y =0.5bcos(3vt/b)
(D) x =0.5vt + 0.5bsin(6vt/b),y = 0.5bcos(6vt/ b)
Q.2 Asolid cone hangs from a frictionless pivot at the origin O, as shown. If i, j and kare

unit vectors, and a, b, and ¢ are positive constants, which of the following forces F
applied to the rim of the cone at a point P results ina torque 7 on the cone with anegative

—mp.ne..tt,?
(AYF=ak,Pis (0,b.) (B)F =-ak, Pis (0,-b,-¢)
(C)F=a),Pis(-b,0-c) (DyNone
Q.3 The work done by the force F=x{+ y?] around the path shown inthe figureis [ )
2. 4.3
GV (B) zero ©2 D) 32 A
3 3 X
©0,0) (a,0)

Q.4 Athinrod of mass M and length L is struck at one end by a ball of clay of mass m, moving with speed v
as shown in figure. The ball sticks to the rod. After the collision, the angular momentum of the clay-rod
system about A, the midpoint of the rod, is

) (m+%4-)(%] ® [“”%](l})

mvL
© 5~ D)mvL

Q.5 Asmall particle of mass m is given an initial high velocity in the horizontal plane and
wn's scor aroun cfixe ver ca's a” ora usa. A mo onoccursessen a y n
horizontal plane. If the angular velocity of the cord is o, when the distance from the
particle to the tangency point is 1y, then the angular velocity of the cord o after it has
turned through an angle 6 is 4

amy ®, i)
A o=a, B)o =—[— Cya= X a0 D, o=cH 0
0 -z

k




Q.6

Q.7

Q.8

Q9

Q.10

A small sphere is moving at a constant speed in a vertical circle. Below is a list of quantities that could be
used to describe some aspect of the motion of the sphere.

I —kinetic energy

1 —gravitational potential energy

II-momentum
Which of these quantities will change as this sphere moves around the circle?
(A)Iand Il only (B) Iand HI only (CyHlonly (D) and Il only

Starting from the rest, at the same time, a ring, a coin and a solid ball of same mass roll down an incline
without slipping . The ratio of their translational kinetic energies at the bottom will be
A)1:1:1 B)10:5:4 {C)21:28:30 (D) None

Question No. 8 to 10

A small block of mass m is placed on a wedge of mass M as shown,
which is initially at rest. All the surfaces are frictionless . The spring
attached to the other end of wedge has force constant k. If a' is the
acceleration of m relative to the wedge as it starts coming down and A «—
is the acceleration acquired by the wedge as the block starts coming
down, then

'

a' a
(A) :/‘2; <A<a' (B)A< ﬁ O)A>a (D) None
Maximum velocity of M is:
2ghm 2m? m-gh
(4) y2eh ® © \f T | (©)Neme
Maximum retardation of M is:
2m ghk 2kgh [2keh

@) ®) g ©) \/ g (D) None
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Q.1 Inthefigure shownaring A is initially rolling without sliding with a velocity v on the horizontal surface of
the body B (of same mass as A). All surfaces are smooth. B has no initial velocity. What will be the
maximum height reached by Aon B.

3v? v? v’ i Su ooth
(A) —i; B) j@ © 2% D) 3g ; re

Q.2 Aring of radius R rolls without sliding with a constant velocity. The radius of curvature of the path
followed by any particle of the ring at the highest point of its path will be
(AR ®)2R (C)4R (D)none

Q.3 Twolight vertical springs with equal natural lengths and spring constants k, and k, are separated by a
distance /. Their upper ends are fixed to the ceiling and their lower ends to the ends A and B of'a light
horizontal rod AB. A vertical downwards force F is applied at point C on the rod. AB will remain

orizontalin quil riv ft d t

i

I Ik
A —
¢ ) D (B) k2 +k1 klEi ! k;
Ik, ik, R = 5
© 7%, (s —

Question No. 4 to 5
Aspring block system is placed on a rough horizontal floor. The block is pulled

. . . . 2y, m
towards right to give spring an elongation less than e but more than P—ig
and released.

Q.4 Whichofthe following laws/principles of physics can be applied on the spring
block system
(A) conservation of mechanical energy (B) conservation of momentum
(C) work energy principle (D) None

Q.5 Thecorrect statement is
(A) The block will cross the mean position,
(B) The block will come to rest when the forces acting on it are exactly balanced
(C) The block will come to rest when the work done by friction becomes equal to the change in energy
stored in spring.
(D) None

Q.6 Considerthe following statements
Assertion(A) : A cyclist always bends inwards while negotiating a curve
Reason(R): By bending he lowers his centre of gravity
Of these statements,
(A)both Aand R are true and R is the correct explanation of A
(B) both A and R are true but R is not the correct explanation of A
(O)Alstrue but R is false
(D)Ais false but R is true



Q.7

Q8

Q9

Q.10

Consider the following statements:

Assertion(A) : Atable cloth can be pulled from a table without dislodging the dishes
Reason(R) : To every action there is equal and opposite reaction

(A)both Aand R arc true.and R is the correct explanation of A

(B) both A and R are true but R is not the correct explanation of A

(C)Aistrucbut R is falsc

(D)Ais false but R is true

Question No. 8 to 10

A particle of mass m'is constrained to move on x-axis. A force F acts on the

particle. F always points toward the position {abeled E. For example, when the

particle is to the left of E, ¥ points to the right., The magnitude of Fisa e +ve
constant F except at point E where it is zero. m e X
The system is horizontal. F is the net force acting on the particle. The particle is displaced a distance A
towards left from the equilibrium position E and released from restatt=0.

What is the period of the motion?

J [2Am o [2am) \/ZRE x
@5 ®F, ©OFF (D) None

Velocity - time graph of the particle is

v v

® T X/ t
. _AT

PR S A
Find minimum time it will take to reach from x =— 5 10 0.

(&)

©)

-

3
@3 ’—(f DB /~v(f ) © 2\/~(\F D (D)None
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Q.1  Force constant of a spririg (K) is syonymous to

YA YL AL
W ® % ©5 (D)ALY

Q.2 The amount of work done in increasing the length of a 1 m long wire through 1 cm when the Young’s
modulusis8 x 10% N/m? will be :
(A) 20000 (B) 400007 (C) 80000 J (D) data insufficient

Q.3 Wire of different radii are used in Searle’s experiment for measuring elasticity g
properties of a given material. In stress v/s strain graph, on using wire of larger “
radius. (Length of the wire remains constant)
(A) line will rotate clockwise (B) line will rotate anticlockwise Straia
(C) line will not rotate at all (D) line will become curved.

Q.4 Awire can support a maximum load of W, Ifthe wire is cut in 2 equal parts and joined in parallel, what
is the maximum load it can now support.
(AW B)2wW (CYywr2 (D) 4W

Q.5 Overall changes in volume and radii of a uniform cylindrical steel wire are 0.2% and 0.02% respectively
when subjected to some suitable force. Longitudinal tensile stress acting on the wire is
(Y=2.0x 16" Nm?)
(A)3.2x103Nm?2 (B)3.2x107Nm? (C)4.08 x 10° Nm™ (D)3.6 x 107 Nm2

Q.6 A composite rod consists of a steel rod of length 25 cm and area 2A and a copper rod of length 50cin
and area A. The composite rod is subjected to an axial load F. If the Young’s modulus of steel and
copper areintheratio2: 1.

(A) the extension produced in copper rod will be more .

(B) the extension in copper and steel parts will beintheratio 2 : 1.
(C) the stress applied to the copper rod will be more.

(D) no extension will be produced in the steel rod.

Q.7 An object of mass 0.5kg is hung from the end of a steel wire of length 2m and of diameter 0.5mm.
(Young’s modulus =2 x 10" N/m?). The object is lifted through a distance h (thus allowing the wire to
become slack) and is then dropped so that the wire receives a sudden jerk. The ultimate strength of steel
is 1.1 X 10° N/m?. What is the largest possible value of h if the wire is not to break.[Assume stress
remains proportional to strain throughout the motion]

Q.8  What isthe change in the volume of an elastic uniform rod oflength l under the action of a force F when
its Young’s modutus is Y and poissonratiois o,

Q.9  Athin uniform copper rod of fength 1and area cross section A mass m rotates uniformly with an angular
velocity o ina horizontal plane about a vertical axis passing through one of its end. Determine the tension
intherod as a function of the distance r from the rotation axis. Find the elongation ofthe rod also,
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Q.1  Whena steel wire fixed at one end is pulled by a constant force F at its other end, its length increases by
I Which of the following statements is not correct?
(A) Work done by the external force is F/,
(B) Some heat is produced in the wire in the process.
(C) The elastic potential energy of the wire is FIf2.
(D) The heat produced is equal to half of the elastic potential energy of the wire.

Q2  Asolid sphere ofradius R made of of material of bulk modulus K is surrounded by aliquid in a cylindrical
container. A massless piston of area A floats on the surface of the liquid. When a mass mis placed on
the piston to compress the liquid, the fractional change in the radius of the sphere SR/R is
(A) mg/AK (B) mg/3AK (C)mg/A (D) mg/3AR

Q.3 Asteel cylinderical rod of length / and radius r is suspended by its end from the ceiling.

[Density of cylinder - p, Young’s modulus of elasticity — E]
(a) Find the elastic deformation energy U ofthe rod.
(b) Find U in terms of tensile strain Al// ofthe rod.

Q.4 Asteel rod (Young's modulus =2 x 104 Nm?) has an area of cross-section 3 x 10 m? andlength 1 m.
Aforce of 6 x 10* N stretched it axially. The elongation of the rod is
(A)10*m (B)5%10°m (©)10%m D)35%10%m

Q.5  Thefollowing four wires are made ofthe same material. Which of these will have the largest extension
when the same tension is applied
(A)Length =50 cm and diameter=0.5mm  (B) Length =100 cm and diameter=1 mm
(C)Length=200 cm and diameter=2mm (D) Length =300 cm and diameter =3 mm

Q.6 Asgteel ring of radius r and cross-sectional area Ais fitted on to a wooden disc of radius R (R >1). If
Young's modulus be Y, then the force with which the steel ring is expanded is

(A)AY(%) @)AY[R; r) © %[R; 7 oo

Q.7  Aropel cmin diameter breaks if the tension in it exceeds 500 N, The maximum tension that may be
given to a similar rope of diameter 2 cm is
(A)S0ON (B) 250N (C) 1000 N (D)2000N

Q.8 A cylindrical wire of radius 1 mm, length 1 'm, Young’s modulus = 2 x 101! N/m?, poisson’s ratio
W =7/10 is stretched by a force of 100 N. Its radius will becotne
(A) 0.99998 mm {B)0.99999 mm (C)0.99997 mm (D) 0.99995 mm

Q.9  Auniform steel wire hangs from the ceiling and elongates due to its own weight. The ratio
of elongation of the upper half of the wite to the elongation of the lower half of wire is
A4:1 B)3:1 ©)3:2 (D) None



b\ BANSAL CLASSES PHYSICS

Target IIT JEE 2007 Daily Practice Problems
CLASS : XI (PQRS) DATE : 24-25/10/2005 MAX. TIME : 60 Min. DPP. NO.-67
Q.1 Apiece of metal floats on mercury. The coefficient of volume expansion of metal and mercury arey, and

v, are respectively. If the temperature of both mercury and metal are increased by an amount AT, by
what factor does the fraction of the volume of the metal submerged in mercury changes?

Q.2 Ametalrod Aof25 cm length expands by 0.050 ¢m, when its temperature is raised from 0°C to 100°C.
Another rod B of a different metal oflength 40 cm expands by 0.04 cm for the same rige in temperature.
A third rod C of 50 ¢m length is made up of pieces of rod A and B placed end to end expands by
0.03 cm on heating from 0°C to 50°C. Find the lengths of each portion of the composite rod.

Q.3 A clock with a metallic pendulum in 5 sec fast each day at a temperature of 15°C and 10 sec slow ata
temperature of 30°C. Find o for the pendulum metal.

Q.4 Aglass vessel is partially filled with mercury and when both are heated together, the volume of the
unfilled part of vessel remain constant at all temperature. Find the initial volume of mercury if the empty
part measures 34 cm’. [Given : o, =9 % 107/°C; Yigg = 18 % 165/°C]
Q.5 Asimple second pendulum is constructed out of a very thin isotropic string of thermal coefficient oflinear
expansion o =20 x 10~ (C°)! and a heavy particle attached to one end. The free end of the string is
- suspended from the ceiling of an elevator at rest. The pendulum keeps correct time at 20°C. When the
temperature rises to 51.2°C, the elevator operator of 60 kg being a student of Physics accelerates
elevator vertically to keep correct time, Find the apparent weight of the operator when the pendutum
keeps correct time at 51.2°C. [Take g=10ms?]

Q.6  Asolidbody floats in aJiquid at a temperature t = 50°C being completely submerged in it. What fraction
of the volume of the body is submerged in the liquid after its cooling to t, = 0°C, if the coefficient of cubic
expansion for the solid is yg = 0.3 x 1075 °C-! and of the fiquid v, =8 x 1075°C"L.

Q.7  Tworods of different materials but of equal cross-section and length (1.0 m each) are joined to make a
rod of length 2.0 m. The metal of one rod has coefficient of linear thermal expansion 10-° /°C and
Young’s modulus 3 x 10! N/m?. The other metal has the values 2 x10 and 1010 N/m? respectively.
How much pressure must be applied to the ends of the composite rod to prevent its expansion when the
temperature is raised by 100°C?

Q.8  Asteel wire oflength 2 m and cross-sectional area = 2 mm? is fixed between two rigid supports in a state
of negligible tension. If wire is stretched and tied firmly between two rigid supports, at a
temperature = 20°C. At this moment, the tension in the wire is 200 N. At what temperature will the
tension become zero? [Given : Y =200 GPa, oo = 105/°C}

Q.9  Inthefigure shown a sphere of mass ‘m’ is kept in a horizontal surface. A metallic wire
of length /istied to sphere. The other end of the wire is fixed to a ceiling, The wire is in
natural length. The wire has coefficient of inear expansion a, area of cross-section A and
Young’s modulus Y. Neglecting the expansion of the sphere, find out the decrease in
temperature, so that the sphere leaves contact with the surface.
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Q.1  Asquareplate of a metal has a circular hole with centre at centre o plate. S e e & >

length of plate is a and radius of hole is a/2. Now temperature of the plate is
changed by AT. Coefficient of linear expansion for material of plateis o. @
@ Find the new area of hole.

( T eratoo’t eareaof olean platein "na’siuaion,

Q.2  Twovessels comnected by a pipe with a sliding plug contain mercury. In one vessel, the height of mercury
column is 39.2 cm and its temperature is 0°C, while in the other, the height of mercury column is 40cm
and its temperature is 1 00°C. Find the coefficient of cubical expansion for mercury. The volume of the
connecting pipe should be neglected.

Q.3  Athermometer has stem of internal diameter 0.8 mm and contains 0.07 gm of a liquid, the liquid level in
the thermometer rises by 11.9 mm where the temperature changes from 0°C to 40°C. Find the coefficient
of cubical expansion of the fiquid. {y,,=1 % 10-°C~ 1. density of liquid = 0.82 gm/cm?)

Q.4 A box measured with a vernier caliper is found to be 180 mm long. The temperature during the
measurement is 10°C. What will the measurement error be if the scale of the vernier caliper has been
graduated at a temperature of 20°C? The coefficient of linear expansion of the material of
vernier = 11 x 106 °C-1,

Q.5  ThreerodsA, B and C having identical shape and size are hinged together at ends to form an equilateral
triangle. Rods A and B are made of same material having coefficient of linear thermal expansion
o, =11 x 10-6/°C while that of material of rod C is a, = 16 x 1075/°C. By how many kelvin must be the
system of rods be heated to increase the angle opposite to rod C by A6 =0.01°?

Q.6 The system shown consists of 3 springs & two rods. Ifthe temperature

oftherods is increased by AT, calculate the force exerted by springs on L i
wall. Neglect friction & Thermal stress & take the coefficient of linear Wﬂ
expansion of the material of rods equal to o. 1

Q.7  Ahollow steel sphere, weighing 200 kg is floating on water. Aweight of 10 kgis to be placed on it in
order to submerge when the temperatureis 20°C. How much less weight is to be placed when temperature

increases to 25°C? Given : vy, =1.5 x 10%°C, o, = 1 % 1075/°C.

Q.8 Abar of uniform cross—section and of length 90cm is made of 8 o
three materials A, B & C. Their lengths are 40cm, 30cm and 100°C) A L B ] [
20cm respectively. The coefficients of their thermal conductivities 4bcm 30cm  Z0em

are intheratio 2 : 3 : 4. The ends are maintained at 100°C & 30°C & there is no loss of heat from the
sides of the bar. When the rod is in steady state, find the temperatures 0 and 6’ of the interfaces.

Q.9  Acomposite rod is made by joining two rods of different material but of the same cross section. At 35°C
the composite rod is 100 cm inlength, out of which the length of the first rod is 40 cm. At 135°C the
length of the composite rod increases by 2. Imm, When the composite rod is not allowed to expand by
holding it between teo rigid walls it is found that the lengths of the two constituents do not change with
rise in temperature. Young’s modulus of the first rod is 1.2 x 101 dyne/cm? and its coeficient of linear
expansion is 1.5x1073/°C. Find the young’s modulus and coeficient of linear expansion of the second
rod.
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Q.1

Q.2

Q3

Q4

Q.5

Q.6

Q.7

Q.8

Q.9

Q.10

Pure water super cooled to ~15°C is contained in a thermally insulated flask. Small amount of ice is
thrown into the flask. The fraction of water frozen into ice is :
(A)3/35 (B) 6/35 (C)6/29 (D)2/35

A 2100 W continuous flow geyser (instant geyser) has water inlet temperature = 10°C while the water
flows out at the rate of 20 g/sec. The outlet temperature of water must be about
(A)20°C (B)30°C (C)35°C (D) 40°C

The bulk modulus of copper is 1.4 x 10! Pa and the coefficient of linear expansion is
1.7 x 1073 (C°)~'. What hydrostatic pressure is necessary to prevent a copper block from expanding
when its temperature is increased from 20°C to 30°C?

(A)6.0% 10°Pa (B)7.1 x 10" Pa (C)5.2x10%Pa (D) 40 atm

The specific heat of a metal at low temperatures varies according to S =aT> where a is a constant and
T is the absolute temperature. The heat energy needed to raise unit mass of the metal from
T=1K toT=2Kis

2a 12a
(A)3a ® 7 © O =
A crystal has a coefficient of expansion 0.13 x 10-%/°C in one direction and 2.31 x 10~7/°C inevery
direction at right angles to it. Then the cubical coefficient of expansion s :
(A)4.62x1077/°C  (B)2.44x107°C  (C)4.75x 10°77/°C  (D)2.57 x 1077/°C

The coefficient of apparent expansion of a liquid in a copper vessel is C and in a sitver vessel is 8. The
coefficient of volume expansion of copper is 7. What is the coefficient of linear expansion of silver?

C S C— S C -8 C—-vy . -S
(A)(_+v;+) ®) ¢ y;+> (C)<+v; ) o) ¢ 73 )

5 gmofice at 0°C is mixed with 10 gm of steam at 100°C. Find the final temperature and composition
of the mixture if the mixing is done in a calorimeter of water equivalent 13 gm, initially at 0°C.

A bucket contains a mixture of water and ice of mass m= 10kg. The
bucket is brought into room after which the temperature of the mixture
is immediately measured. The obtained T(z) dependence is plotted in
fig. The specific heat of water is ¢y, = 4.2kJ/kg~K and the latent heat of
fusion of ice is 340 kJ/kg. Determine the mass m, , of ice in the bucket 1 T
atthe moment it is brought in the room neglecting the heat capacity of

the bucket. ¢ 2040 60 t,min

T°C
3

A conducting tube is passing through a bath. A liquid at temperature 90°C and specific
heat sis entering at one end of tube. Rate of flow of liquid is 1 kg/s and exit temperature
is 50°C. In bath another liquid having specitic heat 2s and inlet temperature 20°C is
entering at a rate of 2 kg/s. Find the exit temperature of liquid coming out of the
bath. (assume steady state condition)

A calorimeter whose water equivalent is 50 gm contains 450 gm of water and 100 gm ice at 0°C. What
will be the final temperature if 50 gm of steam at 100°C is admitted to the calorimeter and contents?
Given : L;ice = 80 cal/gm ; L, of water = 540 cal/gm ; S, =0.5cal/gmk; 8, =1.0cal/gmk

water
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Q.1

Q.2

Q.3

Q4

Q5

Q.6

Q.7

Q.8

@
®)

Q9

Q.10

Equal masses of three liquids A, B and C have temperatures 10°C, 25°C and 40°C respectively. IfA
and B are mixed, the mixture has a temperature of 15°C. If B and C are mixed, the mixture has a
temperature of 30°C. If A and C are mixed, the mixture will have a temperature of
(A)16°C B)20°C (€)25°C D)29°C
The temperature of a gas is doubled (i) on absolute scale (ii) on centigrade scale. The increase in root

mean square velocity of gas will be
(A)Moreincase (i) (B)Moreincase(ii) (C)Same inbothcase (D)Informationnotsufficient

The temperature of ice is —10°C (specific heat= 0.5 K cal/kg°C)and that of water 60°C. Their equal
masses are mixed. What part of the ice will be melted? (Latent heat of fusion of ice = 80 Kcal/kg)
(A)5/6th (B)11/16th

(C) whole of it will be melted D)y5/11th

A brass rod of length 2m and cross section area 2 cm? is attached end to end to a steel rod of length L
and cross sectional area 1 cm?. The compound rod is subjected to equal and opposite tensile force of
magnitude 5 x 10* N atits ends. If the elongation of the two rods are equal. Then the length of steet rod
is [Yy, =101 N/m?, Y =2 x 10" N/m?]

(A)15m B)1.8m C)2m (D)none

The density of a material A is 1500 kg/m? and that of another material B is 2000 kg/m?. It is found that
the heat capacity of 8 volumes of A is equal to heat capacity of 12 volumes of B. The ratio of specific
heats of A and B will be

Ayt:2 B)3:1 (C)3:2 D)2:1

Find the amount of heat supplied to decrease the volume of an ice water mixture by 1 em? without any
change in temperature. (plce 0.9 pyger Lige = 80 cal/gm).

(A) 360 cal (B) 500 cal (C)720 cal (D) none of these

Two cylinders of equal masses, one made of material A and the other of material B, are heated to 50°C
and placed on two large blocks ofice at 0°C. If both the cylinders have the same height, find the ratio
(h,/hy) of their maximum depth of penetration in the ice. Assume that no heat is lost to the surroundings.

S, -030alg*1 (€Y 'sp =27 gem?; 8, =01 cal g (CO)! ; pg=5.4gom™

A calorimeter of water equivalent 20 gm contain a liquid of mass 100 gm at 30°C. Specific heat capacity
of the liquid is

S= l[ 9 ) al/gm-°C
20 500 )carEm
where 0 is temperature in degree Celsius.

m gmofice at ~10°C is put in the calorimeter such that final temperature of the mixture and calorimeter
is 10°C. Specific heat capacity of water Sy, = 1 cal/gm-°C, specific heat capacity of
ice =1/2 cal/gm-"C. Latent heat of fusion= 80 cal/gm. There is no loss of heat to surrounding.

Find the heat lost by calorimeter only

Find the value of m.

Two identical calorimeters A and B contain equal quantity of water at 20°C. A 5g piece of metal X of
specific heat 0.2 cal g} (C°)~! is dropped into A and a 5g piece of metal Y into B. The equilibrium
temperature in A is 22°C and B is 23°C. The initial temperature of both the metals is 40°C. The specific
heat of metal Yincal g™ (C°)lis
The specific gravity of ice is 0.92. A metal of mass 10gm at 100°C is immersed in a mixture of ice and
water and the volume of mixture is found to be reduced by 0.1 cm? without change of temperatures.
Find the specific heat of metal assuming the specfic gravity of water at 0°C to be unity and the latent heat
of fusion ofice to be 80cal/gm.
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Q.1  Some steam at 100°C is passed into 1.1 kg of water contained in a calorimeter of water equivalent
0.02 kg at 15°C so that the temperature of the calorimeter and its contents rises to 80°C. What is the
mass of steam condensing. (inkg)
(A)0.130 (B)0.065 (C)0.260 (D)0.135
Q.2 Theratio of densities of two bodies is 3:4 and the ratio of their specific heats is 4:3. The ratio of their heat
capacities per unit volume is
(A)1:1 B)1:3 (©)9:16 (D) 16:9
Q.3 Acontainer is filled with water at 4°C. At one time the temperature is increased by few degrees above
4°C and at another time it is decreased by few degrecs below 4°C. One shall observe that:
(A) the level remains constant in each case
(B) water overflows in both the cases
(C) water overflows in the latter case, while come down in the previous case
(D) in previous case water overflows while in later case its levels comes down

Q.4  Twoliquids A and B are at 30°C and 20°C. When mixed in equal masses the temperature of the mixture
is found to be 26°C. The ratio of specific heats of Aand B is
(A)3:2 B)2:3 © 1:1 D)4:3
Q.5  'The graph shown in the figure represent change in the temperature of 5
kg of a substance as it abosrbs heat at a constant rate of 42 kJ min™',
The latent heat of vapourazation of the substance is :
(A) 630 kJ kg!
(B) 126 kI kg1
(C) 84 kJ kg™
(D) 12.6 kT ke HERRERA
Q.6 Arodoflength 1000 mm and coefficient of linear expansion o= 10~* per degree is placed symmetrically
between fixed walls separated by 1001 mm. The Young’s modulus of the rod is 10" N/m?. If the
temperature is increased by 20°C, then the stress developed in the rod is (in N/m?) :
A1 B) 10
(©2x108 (D) canmot be calculated —To0rmm

Q.7  When the temperature of a copper coin is raised by 80°C, its diameter increases by 0.2%.
{(A)Percentage rige in the area of a face is 0.4 %
(B) Percentage rise in the thickness is 0.4 %
(C) Percentage rise in the volume is 0.6 %
(D) Coefficient of linear expansion of copper is 0.25 x 10-4C° -,

Q.8  Asteel wire (Y =200 GPa, 0.=1 x 107 /K) of length 1 m and cross-sectional are = 0.2 mm? is joined
end to end with an aluminium alloy wire (Y = 100 GPa, o =2 x 103 /K) of length 50 cm and
cross-sectional are = 0.5 mm?. The free ends of the composite wire are fixed on rigid supports at
T =10°C, with negligible tension. Then the temperature of the two wires is lowered by 20°C. What is
ot dvilipdtth pit 1 ? ol .

Q.9  Two bodies of equal masses are heated at a uniform rate under 1 sz I
identical conditions. The change in temperature in the two casesis  ~
shown graphically. What are their melting points? s M N B
Find the ratio of their specific heats and latent heats. R

Temp(°C)—
h,

3

@
2

.

VDALY

1000 mm E
|sxsrszeasssssonrani g

Q.10  3identical calorimeters contain respectively 100g of water, 140g of water and 100g of liquid X. When
heat is supplied to these calorimeters at same constant rate, it is found that afier a given time interval, the
respective rises in temperatures are 12°C, 9°C and 16°C. Find (a) the thermal capacity of each of the
calorimeters (b) the specific heat of the liquid X.
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Q.1

Q2

Q3

Q4

Q.5

Q.6

Q.7

Q8

Q9

Q.10

Q.11

During an experiment an ideal gas oberys an addition equation of statc P2V = constant. The initial
temperature and pressure of gas are T and V respectively. When it expands to volume 2V, then its
temperature will be :

AT ®V2T ©ar D242 T

Hydrogen gas and oxygen gas have volume 1 cm? eachatN.T.P.

(A) Number of molecules is same it both the gases.

(B) The mmns velocity of molecules of both the gases is the same.

(C) The internal energy of each gases is the same

(D) The average velocity of molecules of each gas is the same.

An ideal gas undergoes a thermodynamics cycle as shown in figure.
‘Which of the following graphs represents the same cycle?

Proa Py A
© Qz ® wﬁﬁf
T

Abarometer tube, containing mercury, is lowered in a vessel containing mercury until only 50 cm of the

tube is above the level of mercury in the vessel. If the atmospheric pressure is 75 cm of mercury, what is

the pressure at the top of the tube?

(A)33.3kPa (B) 66.7 kPa (C)3.33 MPa (D) 6.67 MPa

A gas expands obeying the relation as shown in the P/V diagram. The maximum 1

temperature in this processisequalto PP FoVo)
AN 3PV 9P Vy y (P 2Vo)

(A) — R (B) - R ) —; 3K (D) None of these i

A gasis enclosed in a vessel at a constant temperature at a pressure of 5 atmosphere and volume 4litre.

Due to a Jeakage in the vessel, after some time, the pressure is reduced to 4 atmosphere. As a result, the

(A) volume of the gas decreased by 20% (B) average K.E. of gas molecule decreases by 20%

(C)20% of'the gas escaped dueto the leakage (D) 25% of the gas escaped due to the leakage

For an ideal gas at absolute temperature T, temperature coefficient of volume expansion for an isobaric
process is

Amercury barometer (whlch is basically a vertical tube whose one end is open and dipped in mercury, the
end of the tube is closed) whose scale is on the stand behind the glass tube, reads 740 mm. Because of the
fowreading, it is suspected that some air is present in the space above the mercury. The space is 60 mm
long. The open end of the barometer is lowered farther into the mercury reservoir. When the barometer
reading is 730 mm, the space above the mercury is 40 mm long. What is the true atmospheric pressure?

Consider the shown diagram where the two chambers separated by piston-spring
arrangement contain equal amounts of certain ideal gas. There is vacuum between
the tight fitting pistons. Initially when the temperatures of the gas in both the chambers
300K M300 K
\

are kept at 300 K. The compression in the spring is 1| m. The temperature of the
left and the right chambers are now raised to 400K and 500 K respectively. If the
pistons are free to slide, find the final compression in the spring.

tm Im

Vactum

A 20litre vessel is filled with air at a pressure of 0.4MPa and connecting to another vessel from which
all the air has been pumped out. The pressure in the two vessels equalise at 1 x 10° Pa. Assuming the
process to be isothermal, find the volume of the second vessel.

A vessel of volume V =30 litre contains an ideal gas at temperature T=27°C. Keeping temperature constant,

apart of gas is allowed to escape from the vesse] causing the pressure to fall down by AP= 0.5 atm. Find the
mass of gas released. It’s density under normal condition is p=1.25 g/litre.
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Q.1  N(<100)molecules of a gas have velocities1, 2, 3........ N/km/s respectively. Then
(A) rms speed and average speed of molecules is same. :
(B)ratio of rms speed to average speed is V(N+1)(N+1)/6N
(C) ratio of rins speed to average speed is VEN+D(N+1)/6
(D) ratio of rms speed to average speed of a molecule is 206 x VN+1/(N+1)

Q.2 Acyclic process ABCA is shown in PT diagram. When presented on PV, it would P BV A
[}

PAB A P P P A )
@A) &7 ® %Qf_f oL o 'BWCV 7
- v v v

Q.3 Avessel with open mouth contains air at 60°C. When the vessel is heated upto temperature T, one fourth
of the air goes out. The value of T is

(A) 80°C (B) 171°C (C)333°C (D)444°C
Q.4 Five particles have speeds 1,2, 3,4, 5 m/s. the average velocity of the particles is (in ny/s)
(A)3 ®)0 )25 (D) cannot be calculated.

Q.5 Duringan experiment, an ideal gas is found to.obey a condition VP? = constant. The gas is initially at a
temperature T, pressure P and volume V. The gas expands to volume 4V.

P
(A) The pressure of gas changes to 5

(B) The temperature of gas changes to 4T

(C) The graph of above process on the P-T diagram is parabola

(D) The graph of above process on the P-T diagram is hyperbola.
2

P
Q.6 During an experiment, an ideal gas is found to obey a condition F = constant [p = density of the gas].
The gasis initially at temperature T, pressure Pand density p. The gas expands such that density changesto p/2.
(A) The pressure of the gas changes to /2 P

(B) The temperature of the gas changes to /2 T

(C) The graph of above process on the P--T diagram is parabola
(D) The graph of the above process on the P-T diagram is hyperbola,

Q.7 Avessel of volume P=5litre contains # = 1.4gm of nitrogen at a temperature 7= 1800K. Find the gas
pressure, taking into account that 1 = 30% of molecules are dissociated into atoms at this temperature.

Q.8 Consider an ideal gas whose pressure varies with volume according to relation p =p, —aVZ, where p,
and aare positive constant. 1f we subject the gas to different pressures what is the maximum temperature
that the gas may attain.

Q.9  Therm.s. speed of a molcule of oxygen at 127°C is halfthat of a molecule hydrogen at

Q.10 Two identical containers joined by a small pipe initially contain the same gas at pressure p,, and absolute
temperature T;. One container is now maintained at the same temperature while the other is heated to
2T, The common pressure of the gases will be

Q.11 Inthe previous problem, let V be the volume of each container. All other details remain the same. The
number of moles of gas in the container at temperature 2T, will be
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Q.1

Q2

Q3

Q.4

Q.5

Q.6

Q.7

Qs

Q.11

28 gm of N, gas is contained in a flask at a pressure of 10 atm and at a temperature of 57°. It is found
that due to leakage in the flask, the pressure is reduced to half and the temperature reduced to 27°C.
The quantity of N, gas that leaked out is
(A)11/20gm (B)20/11 gm (C)5/63 gm (D)63/5 gm
‘Two monoatomic ideal gas at temperature T, and T, are mixed. There is no loss of energy. If the masses
of molecules of the two gases are m, and m, and number of their molecules are n, and n, respectively.
The temperature of the mixture will be :

T,+T A+L n, T +nT, n T, +n,T,
* n; +1, ®) n, 0, ny+1n, 0+,
If a mixture of 28 g of Nitrogen, 4 g of Hydrogen and 8 gm of Helium is contained in a vessel at
temperature 400 K and pressure 8.3  10° Pa, the density of the mixture will be :
(A)3 kg/m? B)0.2kg/m? (C) 2 g/litre (D) 1.5 gllitre
Incase of hydrogen and oxygen at N.T.P., which of the following quantities is / are the same?
(A) average momentum per molecule (B) average kinetic energy per molecule
(C) kinetic energy per unit volume (D) kinetic energy per unit mass
A cylinder containing gas at 27°C is divided into two parts of equal volume each 100cc and at equal
pressure by a piston of cross sectional area 10.85 cm?. The gas in one part is raised in temperature to
100°C while the other maintained at original temperature, The piston and wall are perfect insulators.
How far will the piston move during the change in temperature?
(A)lem (B)2cem (C)0.5¢cm (D)1.5cm
12gms of gas occupy a volume of 4x10-3 m? ata temperature of 7°C. After the gas is heated at constant
pressure its density becomes 6x10 *gm/cc. What is the temperature to which the gas was heated.
(A) 1000K (B) 1400K (C) 1200K (D) 800K
Anempty cylinder bucket 30cm in diameter and 50cm long whose wall thickness
and weight can be considered negligible is entered open end (top) first, into
water until its bottom is 4m below the surface. What force is required to keep
it submerged.Consider process to be isothermal.

20gm of He enclosed in a cylinder under a piston is transferred
quasistatically from state A at pressure 18 atm and volume 4 lit. to state
B 15.8 atm and volume 8.4 lit. as shown in the fig. (a) Draw the process
onthe T-V diagram. (b) Find the maximum temperature of the gas during
the process.

Explain whether () T, > T, (, P, > P, v,
(¢) V, >V, or otherwise in fig. A, B and C vl
which represent isothermal, isobaric and Tz

is.C.....i. m.ocess res ect.vely. T‘ ®)

One gramme mole of oxygen at 27°C and one atmosphenc pressure is enclosed ina cubical vessel (6]
Assuming the molecules to be moving with v equally in all direction L to wall, find the number of
collisions per second which the molecuels make against one square metre of the vessel wall. (ii) The
vessel is next thermally insulated and moved with a speed v, Itis then suddenly stopped. The process
results in the rise of temperature of the gas by AT = 1°C. Calculate the speed v,.

Two ideal monoatomic & diatomic gases are mixed with one another to form an ideal gas mixture, The
equation of the adiabatic process of the mixture is PVY=constant, where y=11/7.If n, &n, are
the number of moles of the mono atomic & diatomic gases in the mixture respectively, find the ratio n,/n,,
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Q.1 Acyclic rocess ABCD is shown in the p-V diagram. Which of the

following curves represents the same process if BC & DA are isothermal I B
processes N c
A B D C
D
@! E:l ® ] E:t © v—
] A

T T—
Q.2 The expansion of an ideal gas of mass m at a constant pressure P is
given by the straight line B. Then the expansion of the same ideal gas of
mass 2 m at a pressure 2P is given by the straight line
(A)C BYA (C)B (D) none

Temperature

Q.3 Avessel contains 1 mole of O, gas (molar mass 32) at a temperature T. The pressure of the gasis P An
identical vessel containing one mole of He gas (molar mass 4) ata temperature 27T has a pressure of
(A)P/8 ®)P (C)2p (D) 8P

Q.4  Acontainer X has volume double that of contianer Y and both are connected by a thin tube. Both
contains same ideal gas. The temperature of X is 200K and that of Y is 400K. if mass of gasin Xism
thenin Y it will be:

(A)m/8 B)m/6 (Cym/4 (Dym/2

Q.5  Acontainer holds 10?6 molecules/m>, each of mass 3 x 10727 kg. Assume that 1/6 of the molecules
move with velocity 2000 ro/s directly towards one wall of the container while the remaining 5/6 of the
molecules move either away from the wall or in perpendicular direciton, and all collisions of the molecules
with the wall are elastic
(A) number of molecules hitting | m? of the wall every second is 3.33 x 1028,

(B) number of molecules hitting 1 m? of the wall every secondis 2 x 10%.
(C) pressure exerted on the wall by molecules is 24 x 109Pa.
(D) pressure exerted on the wall by molecules is 4 x 10°Pa.

Q.6 Attemperature T, N molecules of gas A eac having mass m and at the same temperature 2N molecules
of gas B each having mass 2m are filled in a container. The mean sqaure velocity of molecules of gas B
is v? and mean square of x component of velocity of molecules of gas A is w2, The ratio of w2/v2 s :
A1 B)2 ©173 D)2/3

Q.7 5 gmofHelium having rm.s. speed of molecules 1000 m/s and 24 gm of oxygen having rm.s. speed of
1000 m/s are introduced into a thermally isolated vessel. Find the r.m.s. speeds of helium and oxygen
individually when thermal equilibrium is attained.

Q.8 Acylinder 1 m long witha thin, massless piston clamped in such a way that it divided the cylinder into two equal
parts. The cylinder is in a farge bath at T=300 K. The left side of the cylinder contains 1 mole of Helium gas
at4 atm, The right side contains helium gas at a pressure of 1 atm. Let the piston be slowly released. Find

0] the equilibrium position of the piston

() the heat transmitted to the bath in the process, when the equilibrium is established.




Q9

Q.10

One mole of an ideal mono-atomic gas is contained in a piston-cylinder arrangement

as shown inthe figure. The gas is initially at a pressure of 1 atom and temperature gklwmm“
27°C. The piston has cross-sectional area 0.005 m? and is connected to an
undeformed spring of force constant 104 Nm™!, Howmuch heat must be added to
the gas to increase the pressure to 3 atm.

One mole of an ideal monoatomic gas performs a cyclic process as ©

shown in the figure. 5 c
A — B : isochoric heating

B —» C : isobaric expansion

C — D : straight line from CtoD
D — A : isobaric compression
The temperatures in the states A, B and C are T, 2T, and 4T, respectively. Points C and D lie on the
same isotherm. Find the work done by the gas during the cycle.

Isothermal

T..omol.., Of .. idw. MO..comic gus w.durgo.s . cyclicproc.ss as showninthe T
figure. The temperature in different states are 6T, =3T,=2T,=T,=1800K.
Determine the work done by the gas during the cycle.

‘:w
» w

g
|
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Q.1  Anideal gas of Molar mass M is contained in a vertical tube of height H, closed at both ends. The tube
is accelerating vertically upwards with acceleration g. Then, the ratio of pressure at the bottom and the

mid point of the tube will be
(A)exp[2MgH/RT]  (B)exp[-2MgH/RT]  (C)exp[MgH/RT] (DyMgH/RT

PNy

Q.2 Considere the thermodynamics cycle shown on PV diagram. The process .
A —> B is isobaric, B - C is isochoric and C — A'is a straight line e N
process. The following internal energy and heat are given :
AU, Lg=+4.. T Qy  -=-50.1I s,
The heat flow in the process Q. , , is:
(A)—-20kJ (B)+25kJ (C)-25kJ (D) Data are insufficient

Q.3 1kgofagasdoes20kJ of work and receives 16 kJ of heat when it is expanded between two states. A
second kind of expansion can be found between the initial and final state which requires a heat input of
9kJ. The work done by the gas in the second expansion is :

(A)32k] B)5KJ (C)y—4kJ D) 13kJ

Q.4 Avessel contains an ideal monoatomic gas which expands at constant pressure, when heat Q is given to
it. Then the work done in expansion is :
L3 2 2
@Q ®) <0 © 30 ™50
Q.5 One mole of an ideal monoatomic gas at temperature T, expands slowly according to the law
P/V =constant. If the final temperature is 2 T, heat supplied to the gas is :

3 1
(A)2RT, (B)ERTO (ORT, (D)ERTO

Q.6  One mole ofa gas expands with temperature according to the relation V =KkT??. What is the workdone
when the temperature changes by 30°C?

(A) 10R (B)20R (C)30R (D)40R
P
Q.7  Onemoleofa gas (y=1.5) is taken through a cycle ABCD where, Po|--2
AB —> adiabatic process 7P, B
BC — isothermal process 7 \\
CD - isobaric process @2NP[5 ic
AB —> adiabatic _rocess v, Y
Find the work done by the gas and also change in its internal energy in each process. Also find heat
exchanged in each process.

Q.8 Determine the work W done by an ideal gas during a closed cycle
1-»4—>3~2—1shown in the Figure if p, = 10°Pa, pp =3 x 10°Pa,
p,=4x 10°Pa, V,~V, = 10/, and segments 4-3 and 2~1 of the cycle are
parallel to the V—axis.




Q9
1Y)
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©

Q.10

Q.11

@
©

One mole of a mono-atomic ideal gas isto be taken from state A (P, V,) to the state
B(Py/2,V,). The transfer of state is done in two different ways :

The gas first expands from A isobarcally and then compressed to B in such a manner that its pressure is
directly proportional to volume.

The gas first undergoes an isothermal expansion from A & then is compressed to B through an isobatic
process .

Draw the P-V diagrams for both process I & 2.

Calculate the work done W, & W, for each process.

Calculate the ratio Q/Q, where Q, =heat transfer in process 1 and Q,-heat transfer in process 2.

nmoles of an ideal gas having adiabatic exponent y undergoes a
thermodynamic cycle shown in figure. Calculate its efficiency.

3 moles of a diatomic ideal gas is enclosed in an adiabatic vertical cylinder fitted with a
smooth, li_ht adiabatic piston. The piston is connected to massless s_ring as shown
having spring constants k, =300 N/m and k, =200 N/m. Area of cross-section of the
cylinder is 20 cm?. Initially both the springs were at their natural length and the temperature
of the gas is 300 k. Atmospheric pressure 100 kPa. The gas is heated slowly using a
heating coil as shown so as to move the piston by 20 cm. Find the

work done by the gas

final temperature of the gas

heat supplied by the heater.
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Q.1 Ametallic rod of cross-sectional area 9.0 cm? and length 0.54 m, with the surface insulated to prevent

heat loss, has one end immersed in boiling water and the other in ice-water mixture. The heat conducted
through the rod melts the ice at the rate of 1 gm for every 33 sec. The thermal conductivity of the rod is
(A)330 W 1K (B) 60 Wm~! K~ (C) 600 Wm ' K1 (D) 33 Wm ! K™!

Q.2 Two sheets of thickness d and 3d, are touching each other. The temperature just cutside the thinner sheet
sideis A, and on the side of the thicker sheet is C. The interface temperatureis B. A, B and C arein
arithmetic progressing, the ratio of thermal conductivity of thinner sheet and thicker sheet is
(Ayl:3 B)3:1 ©2:3 D)1:9

Q.3 Ahollow sphere of inner radius R and outer radius 2R is made of a material of thermal conductivity K. 1tis
surrounded by another hollow sphere of inner radius 2R and outer radius 3R made of same material of
thermal conductivity K. The inside of smaller sphere is maintained at 0°C and the outside of bigger sphere
at 100°C. The system is in steady state. The temperature of the interface will be :

(A) 50°C (B)70°C B (C) 75°C (D) 45°C

Q.4  Aocylindrical rod with one end in a steam chamber and the outer end in ice results in melting of 0.1 gm ofice
per second. If the rod is replaced by another with halfthe length and double the radius of the first and if the
thermal conductivity of material of second rod is 1/4 that of first, the rate at whichice meltsis gm/sec will be
(A)3.2 (B)1.6 ] ©)02 D)0.1

Q.5  Three identical rods AB, CD and PQ are joined as shown. P and Qaremid  vc c, .
points of AB and CD respectively. Ends A, B, C and D are maintained at . s
0°C, 100°C, 30°C and 60°C respectively. The direction of heat flowin PQis o
(A)fromPto Q (B)fromQtoP
(C) heat does not flow in PQ (D) data not sufficient B looc
166°C

Q.6  Inal0-meter—deep lake, the bottom is at a constant temperature of 4°C. The air temperature is constant
at -4°C. The thermal conductivity ofice is 3 times that of water. Neglecting the expansion of water on
freezing, the maximum thickness of ice will be

Q.7  Trreerods AO, BO ~nd CO h~ving eq -~ lengths anu equal area ~ “r~ss
section are connected as shown in the figiire. The temperature ofends A, B [}
and C are 30°C, 60°C and 90° respectively. The thermal conductivities of A
rods AO, BO and CO are in the ratio of 1 : 2 : 3. What is the temperature
of juncti nQ? <
Q.8 Oneend of a uniform brass rod 20cm long and the 10cm? cross-sectional area is kept at 100°C. The
other end is in perfect thermal contact with another rod of identical cross-section and length 10cm. The
free end of this rod is kept in melting ice and when the composite rod is well lagged and steady state has
been reached, it is found that 360gm of ice melt per hour. Calculate the thermal conductivity of the rod,
given that the thermal conductivity of brass is 0.25 cal/s/em/°C and L = 80 cal/gm.

Q9  Oneend ofauniform rod of length 1m is placed in boiling water while its other end is placed in melting
ice. Apoint P on the rod is maintained at a constant temperature of 800°C. The mass of steam produced
per second is equal to the mass of ice melted per second. 1f specific latent heat of steam is 7 times the
specific latent heat ofice, the distance of P from the steam chamber must be

Q.10 Anelectric heater is used in a room of total wall area 100 m? to maintain a constant temperature of 20°C
inside when the outside temperature is— 10°C. The walls have three different layers. The innermost layer
is of wood of thickness 2 cm, the middle tayer is of cement of thickness 1 cm and the outermost layer is
ofbrick of thickness 10 cm. Assuming that there is no loss of heat from the floor and the ceiling, find the
power of the heater. The thermal conductivities of wood, cement and brick are 0.1, 0.2 and 0.5 W/m°C.
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Q.1  The clock used to maintain Indian Standard time is
(A)Pendulumclock  (B)Cesium Atomic Clock{C) Quartz clock (D) None

Q.2 Alaserlight pulse beamed at moon takes 2.56 s to return to earth. Radius of lunar orbit around earth is
(A)3.84x10°km  (B)7.68x 10°km (C)192x10°km (D) 7.68 x 10'km

Q.3 Abox of mass m is released from rest at position 1 on the frictionless curved
track s’ own.I sl “esa 'is'ance "along he rac’ in'ime ‘oreac’ p si'i n2,
dropping a vertical distance h. Let v and a be the instantaneous speed and E
instantaneous acceleration, respectively, of the box at position 2. Which of the
following equations is valid for this situati~n?

(A)h=vt Byh=(1/2)gt? (Cyd=(1/2)at (D) mgh=(1/2)mv?
Q.4 Apiston s slowly pushed into ametal cylinder containing an ideal gas. Which of the following statements
is incorrect?

(A) The pressure of the gas increases
(B) The number of the molecules per unit volume increases
(C) The average speed of gas molecules increases
(D) The frequency of collision of the gas molecules with the piston increases.
Q.5  Whichofthe following statements is not an assumption of the kinetic theory for anideal gas?
(A) The duration of a collision is negligible as compared to the time between successive collisions -
(B) The molecules have negligible attraction for each other
(C) The molecules have negligible momentum change on collision with the container walls
(D) There is no total kinetic energy change of the molecules on colliding with each other or with the walls

of the container.
Q.6 Aclosed container is fully insulated from outside. One half of it is filled with an
ideal gas X separated by a plate P from the other half Y which containsavacuum | X Y
as shownin fignre. When P is removed, X moves info Y. Which of the following | g2 vacuum
statements is correct? P
(A) No work is done by X (B) X decreases in temperature
(C) Xincreases in internal energy (D) X doubles in pressure

Q.7 The first law of thermodynamics can be written as AU = AQ + AW for an ideal gas. Which of the
following statements is cotrect?
(A) AU is always zero when no heat enters or leaves the gas
(B) AW is the work done by the gas in this written law.
(C) AU is zero when heat is supplied and the temperature stays constant
(D) AQ=-AW when the temperature increases very slowly.
Q.8  Figure, shows how the potential energy V for two neighbouring atoms varies with their separationr.

Which statement is correct? v
(A) the atoms are in equilibrium at separation OX

(B) the slope of the curve at Z is related to Hooke's law 0
(C) the force between atoms is repulsive for separation less than OY

(D) the force between atoms is repulsive for separation greater than OY Ey

Q.9 Fieoure, shows rouguly w0 tue force «- betwee two adjacent atoms ina solid
varies with separation r. Which statements are correct?
[1] OQ is the equilibrium separation 0
[2] Hooke's law is obeyed around P
3. The _otential energy of theatomsisthe ra tent £ __ p. . __p _s
[4] The energy to separate the atoms completely is obtained from the area enclosed below the axis of r
(A) land 2 only (B) 2and 4 only (C)land 3 only () 1,2,3only
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Q.12

Q.13

Q.14

Q.15

v

An experiment is perfomed to measure the specific heat of copper. A lump of copper is heated in.an
oven, then dropped into a beaker of water. To calculate the specific heat of copper, the experimenter
must know or measure the value of all of the quantities below EXCEPT the

(A) heat capacity of water and beaker

(B) original temperature of the copper and the water

(C) final (equilibrium) temperature of the copper and the water

(D) time taken to achieve equilibrium after the copper is dropped into the water

eededs e po_ g T all sfrstreleased from

rest from P and then later from Q. Which of the following statement is/

are correct? ®

(i) The ball takes twice as much time to soll from Q to O as it does to 2h
roll from Pto O.

(ii) T..e acceleration of t..e ball at Q is t., ice as Jarge as the accelerat..n

atP.

(iii) The ball has twice as much K.E. at O when rolling from Q as it does

whenrolling from P.

(A)i, i only (B)ii, iii only (Cyionly (D) iii only

Consider the following statements

Assertion (A): The moment of inertia of a rigid body reduces to its minimum value as compared to any
other parallel axis when the axis of rotation passes through its centre of mass.

Reason (R): The weight of a rigid body always acts through its centre of gravity.

Ofthese statements:

(A) both Aand R are true and R is the correct explanation of A

(B) both A and R are true but R is not a correct explanation of A

(C)Ais true but R is false

(D)Ais false but R is true

Aballis projected vertically upwards. Air resistance & variation in g may be neglected. The ball rises to
its maximum height H in a time T, the height being hafter atime t

[1] The graph of kinetic energy E, of the ball against height h is shown in figure 1

[2] The graph of height h against time tis shown in figure 2

[3] The graph of gravitational energy E, of the ball against height h is shown in figure 3

o T h S T 1
Fig. t Fig. 2

Whichof A, B, C, D, E shows the correct answers?
(A)3only B)1.2 €)2,3 (D)1 only

N
A 4-kilogram disk slides over level ice toward the cast at a velocity of 1 WeleE
Imeter per second, as shown. The disk strikes a post and rebounds _, I3
toward the north at the same speed. The change in the magnitude of the Tmfs

eastward component of the momentum of the disk is Disk Top View
(A)-4kgm/s (B)-1kgm/s ©)0kgm/s (D)4 kgm/s

The force (F) - extension (e) graph of figure shows that the work done by F(};&
external agent in slowly streching the material under test for an extension of 15

4 mis greater than ];)
(A)1007 B,8. . L, 6. D, .
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Q1

Q2

Q3

Q4

Q.6

Figure shows three sitvations involving a plane that is not frictionless and a block sliding along the plane.
The block begins with the same speed in all three situations and slides until the Kinetic frictional force has
stopped it. Rank the situations according to the increase in thermal energy due to the sliding (neglecting
losses to surrounding), in order taking the greatest first.

e
S / | 5
@} (i) (iiiy

(&) (i), @, (i) ®) (i), @, @ (© @, @), &) (D) i), (i), &)

A particle of mass m is moving under the force F. If \ F l is constant, then the possible path of the particle

can never be
(A) rectilinear (B) circular (C) parabolic (D) none

The temperature of a body falls from 52°C to 36°C in 10 minutes when placed in a surrounding of
constant temperature 20°C. What will be the temperature of the body after another 10 min. (Use Newton's
law of cooling )

(A)28°C (B)20°C ©)32°C (D)24°C

Question No. 4 to 6

The axis of the uniform cylinder in figure is fixed. The cylinder is initially at rest.

The block of mass M is initially moving to the right without friction and with

speed v,. It passes over the cylinder to the dashed position. Whenit first makes

contact with the cylinder, it slips on the cylinder, but the friction is large enough 9, V-
so that slipping ceases before M loses contact with the cylinder. The cylinder ITI @D
has aradius R and a rotational inertia I.

For the entire process the quantity (ies) which will remain conserved for the (cylinder + block) system
is/are (Angular momentum is considered about the cylinder axis)

(A) mechanical energy, momentum and angular momentum

(B) mechanical energy & angular momentum only

(C) momentum & angular momentum only

(D) angular momentum only

If'w is the finaf angular velocity of the cylinder, then
(A)v,=oR (B)v,=oR (©)v;<aR (D) none

Question given below consists of two statements each printed as Assertion (A) and Reason (R); while
answering the question you are required to choose any one of the following four responses on the basis
of above situation

(A)ifboth (A) and (R) are true and (R} is the correct explanation of (A)

(B)ifboth (A) and (R) are true but (R) is not correct explanation of (A)

(C)if(A) is true but (R) is false

(D)if (A)is false and (R) is true

Assertion: Momentum of the block-cylinder system is conserved.

Reason: Force of friction between block and cylinder is internal force of block-cylinder system.



Q7

Q3

Q9

m
Q.10 The curve which gives tension in the connecting string (taken on y-axis) as a function of ratio [“M j is:

Q.

Question No. 7 to 8 P
The dot in figure represents the initial state of a gas. An adiabat divides the p-V
diagram into regions 1 and 2 as shown.

Fowic f filw.gp cs , _c __p__g___ uppl_ ___. !

system Q is positive v
(A) the gas moves up along the adiabat, (B) it moves down along the adiabat,

(C)it movesto anywhere inregion 1, (D) it moves to anywhere inregion 2.

As the gas moves down along the adiabatic, the temperature

(A)increases (B) decreases

(C) remains constant (D)) variation depends on type of gas

Question No. 9 to 11

Two containers of sand S and H are arranged like the blocks figure I. The containers alone have negligible
mass; the sand in them has a total mass M, ; the sand in the hanging container H has mass m. You are to
measure the magnitude a of the acceleration of the system in a series of experiments where m varies from
experiment to experiment but M, , does not; that is, you will shift sand between the containers before

m
eachtrial. 37— istakenon the horizontal axis for all the plots.
tot

Acceleration ___

or tension

m 1.0
Mo

The plot in figure II which gives the acceleration magnitude of the containers (taken on y-axis) as a

—
)i\

m
function of ratio (ﬁ_} is:

ot

A1 ®)3 ©4 ®s

tot
A1 ®)2 ©4 ®)s
The curve which gives the magnitude of net force, on container H (taken on y-axis) as a function of ratio

[ o}
.
Iltt

M1 ®)2 ©)4 ®s




Q.12

Q13

Q.14

Question No. 12 to 13

Figure shows top views of three two-dimensional explosions in which a stationary object is blown by a
small firecracker into three pieces, seven pieces, and nine pieces. The pieces then slide over a fiictionless
floor. For each situation, figure also shows the directions and magnitudes of (finear) momentum vectors
of all except one piece whichis darkened in the figures; that piece has momentum F' . The numbers next
to the vectors are the magnitudes of the momentum (in kilogram-meters per second). Take coordinate

axesxandy as shown.
Y
4 5
X
12 1
[©)

4 F ¥

(1) @
The magnitude of momentum B'is:
(A) Maximum for situation (1) (B) Maximum for situation (2)
{C) Maximum for situation (3) (D) Same for all situations
y-component of momentum P"is:
(A) Maximum for situation (1) (B) Maximum for situation (2)
(C) Maximum for situation (3) (D) Same for all situations
Question No. 14 to 15 v
Figure gives the velocity v versus time t graph of a 3
carriage of constant mass being moved along an axis 2vg

by applying force. The time axis shows four time periods,
with At, = At, = At, and At, = 2At,

Vo

The work done by the force is maxmum during whichtime period 21 8z A “—ay—

(A) At, and At, (B) At,, A, and At, (C) Only At (D) Ouly At,

The rate at which work done is maximum
(A) Only At, (B) Atjand At (C) Only At, (D) Only At,
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Q.1 Aspherical black body with a radius of 12 cm radiates 450W power at S00K. If the radius were halved
and the temperature doubled, the power radiated in watts wouldbe

Q.2 Thetemperature of blackbody is increased by 1%. The amount of radiation emitted by it increases by .

Q.3 Asphere, acube and a thin circular plate are heated to the same temperature. If they are made of same
material and have equal masses then determine which of these three objects cools the fastest and which
one cools the slowest?

Q.4 Theenergy radiated by a black body at 2300 K is found to have the maximum at a wavelength 1260 nm,
its emissive power being 8000 Wm2. When the body is cooled to a temperature T K, the emissive
power is found to decrease to 500 Wm . Find:

@) the temperature T

(i) the wave length at which intensity of emission in maximum at the temperature T.

Q.5 Atatemperature T;, a body radiates maximum energy corresponding to a wavelength of 3000 A. On
increasing its temperature to T, the maximum energy is radiated for wavelength of 2000 A, The
swrroundings are at 300 K, if the rate of loss of energy by the body at temperature T, is 6 times that at
temperature T,, find the temperatures T; and T,

Q.6 Acylinder fitted with a metal piston contains water and steam at constant temperature
asin fig. The cross-sectional area of the cylinderis 2.5 cm?, The piston is fallingata
rate of 0.25 cm/sec. The density of steam under the piston is 6.0 x 10™*gm/cm?.
Find

@ the rate of condensation of steam

(i) the rate with which heat is leaving the chamber. (L, =2.25 x 10° J/kg)

Q.7 Abody cools from 50° C to 40°C in 5 minutes. The swrrounding temperature is 20°C. What will be its
temperature 5 minutes afier reading 40°C? Use approximate method.

Q.8 Asolid copper sphere (density p , specific heat C) of radius r at an initial temperature 200 K is suspended
inside a chamber whose walls are at almost 0K . Calculate the time required for the temperature of the
sphere to drop to 100K . Neglect the effect of thermal contraction .

Q.9 The solar constant for a planet is S. The surface temperature of the sun is T K. The sun subtends an angle
6 atthe planet. Find S.
[Note: Solar constant is rate at which radiations are received from sun per unit surface area)

Q.16 A highly conducting solid sphere of radius R, density p and specific heat s is kept in an evacuated
chamber. A parallel beam of electromagnetic radiation having uniform intensity I is incident on its surface.
Assuming surface of the sphere to be perfectly black and its temperature at t =0 to be equal to T},
Calculate maximum attainable temperature of the sphere. (Stefan’s constant = &)
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Question No. 1 to 2

Two blocks of masses 3 kg and 6 kg rest on on a horizontal frictionless
surface. The 3 kg block is attached to a spring with a force constant
K =900 N/m which is compressed 2 m initially from its equilibrium

position. When 3 kg mass is released, it strikes the 6 kg mass and the quilibram

two stick together. position
Q.1  Thecommon velocity of the blocks after collision is

(A)10m/s (B) 30 m/s (C) 15m/s D)2m/s

Q.2 Theamplitude of resulting oscillation after the collision is

1 1
@ Fm ®) Fm (©)v2m ™ VEm

Question No. 3 1o 4
Aparticle is projected with speed 100 m/s at angle 6 = 60° with the horizontal at time t=0. Attime 't the
velocity vector of the particle becomes perpendicular to the direction of velocity of projection.

Q.3 Iistangential accelerationat time ' is

X (A) 10 m/s? (B) 53 m/s? (C) 5m/s? (D) zero
Q.4 Itsradius of curvature at time 't' is

1 2
&) Jrkm ®) 575 km {€©)2km D) V2 km

Questior No. 5 to 6
Two particles A & B of masses m and 2m respectively are connected through a spring in its natural
length. They are projected directly away from each other along spring with the same speed.

Q.5 Atthe moment of maximum distance between them
(A) The particles are moving with same speed in opposite direction
(B) The particles are moving with same speed in same direction
(C)Both the particles are at rest

(D) None of these

Q.6 Minimum individual speed of the particles are
(A)A zero & B non zero (B) A non-zero & B zero
(C) A & B both non-zero (D)A & B both zero

Q.7 Anelastic string which obeys Hooke's law is found 1o extend by 1 cm when a mass is hung on it, It
extends by another 1 cm when the attached mass uniformly moves in a horizongal circle forming a conical
pendulum. The inclination of the string with the vertical is

(A)30° (B)45° (C) 60° (D) 90°
Q.8 Perpendicular axis theorem can't be applied for
(A)ring (B)cone (C)disc (D) rectangular plane

Q.9 The specific heat of the same substance is expressed in two units; C, cal/gm°C & C, cal/gm°F. Then
which of the following relation is true?
4c,>c, B)C, =¢, ©C <G, (D) C, &, cannot becompared
Q.10 A& B aretwo identical thermometers but bulb of A is spherical & that of B is cylindrical. Which of the
thermometers will show the temperature quickly?
GV B)B
(C)both (D) depends on the temperature to be measured
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Q.1  Considerthe following statements

A particle executing uniform circular motion have

1. tangential velocity

1I. radial acceleration

m tangential acceleration

v radial velocity

of these statements
(A) Iand Il are correct (B) I and I are correct
(C) I and IV are correct (D) Il and IV are correct
Q.2 Thepotential energy, U of three simple harmonic oscillations varies with
i1t X - e - ~~ritionas s ~we it t e figurs, Theee U
oscillators have the same mass but different amplitudes A, A, and A,
Their characteristic frequencies v,, v, and v, are related to each other \
as //
V)V, vy X
N3 =% A M v,A, =v,A, =v,A 1823
[]Al A, Ay ] viAy =v,A, = V38,
v, >v,>v, [IVlv,<v,<v,
(A) [1] & [11] are correct (B) {1} & [III] are correct
(C) [T} & [I1I] are correct (D) {1} & [1V] are correct

Q.3 Three metal rods A, B and C of same length and cross-section are placed end to end and a temperature
difference is maintained between the free ends of A and C. If the thermal conductivity of BKy) is twice
that of C(K ) and half that of A(K ), then the effective thermal conductivity of the system will be

K 6K 7K
*) =+ ® > © —=* (D) 7K

Q.4  Small beads of mass 4.5 g each are dropped from height h =20 m on to a floor at a constant rate of
1000 beads per second. If the collision is perfectly inelastic, the force acting on the floor due to the
beads at t= 10 second after they start hitiing the floor (g = 10m/s?) is
(A)450N B)9%ON (C) 540N (D) 630N

Q.5  Thetotal work done on a particle is equal to the change in its kinetic energy
(A) always
(B) only if the forces acting on the body are conservative
(C) only if'the forces acting on the body are gravitational
(D) only if the forces acting on the body are elastic

Q.6  PQisasmooth inclined plane whose angle of inclination 8 can be varied in such
a way that point Q remains fixed & P can move on a vertical line PR. A particle
slides from rest from point P. At different values of © time for descent t, from P

to _isnoted. The followin_ statement is true about t;: e
~
(A) minimum value of t, is 2\} g (B) t, is minimum when 0 approaches 90°

(C)t; decreases continuously as 0 is increased. (D)t, first increases then decreases as 8 is increased




Q.7

Q.8

Q.9

Q.10

AB isastrin_ whose one end A is fixed at the highest _ oint of aring placed in A
vertical plane. C is the centre of the ring. At other end B of the string, is attached

abead of mass m, which can slide along the ring. If the bead is in equilibrium at

B & string is taut then the tenson in the string is

(A)mgsin20 (B) mgcos8 B

(C) 2mgeosd ‘D nene of hese

Two strings support a uniform rod as shown. String atend B is cut. Which of the following is true just
aftercut i

{1] initial acceleration of A is vertical

[11] initial acceleration of A is horizontal

[T} initial acceleration of centre of mass of rod is vertical

[IVii-iti-t-- -1t -f -t of~ - - fdithiz-tl A
(A) [ & [11] (B) ] & (111 €[] & {1v] D) (1] & [1V]

o

Auniform circular disc with the hole lies over a smooth horizontal surface, C is centre of the disc and
Ais-pritt- th i -fth disc “ssh-w . Asth-t~p-tu-isi-c s~
(A) Cremains at rest& A to right
(B)BothA & C moveto right c A
(C)Both remain at rest

D Cmovestoleft& Atori_ht

Which one of the following is a set of dimensionless physical quantities?
(A) strain, specific gravity, angle (B) strain, work, couple
(C) work, angle, specific gravity (D) work, energy, frequency
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Q.1 Foraparticle executing S.H.M., x = displacement from equilibrium position, v = velocity at any instant

and a= acceleration at any instant, then

(A) v=x graph is a circle (B) v-x graphis an ellipse
(C) a-x graph is a straight line ; (D) a-v graph s an ellipse
Q.2  Asmall mass executes linear SHM about O with amplitude a and period T. Its displacement from O at
time T/8 after passing through O is:
(A)2/8 (B)a/2\2 (C)a2 D)an2

Q.3 Aparticle performs SHM with a period T and amplitude a. The mean velocity of the particle over the
time interval during which it travels a distance a/2 from the extreme position is
(A)2a/T (B)3a/T (C)a2T : (D) none

Q.4 . Aparticle executes SHM of period 1.2 sec and amplitude 8 cm. Find the time it takes to travel 3cm from
the positive extremity of its oscillation.
(A)0.28 sec (B)0:32sec % (C)0.17 sec (D) 0.42 sec

Q.5 A particle executes SHM on a straight line path. The amplitude of oscillation is 2.cm. When the
displacement of the particle from the mean position is 1 cm, the numerical value of magnitude of acceleration
is equal to the numerical value of magnitude of velocity. The frequency of SHM (in second™) is:

)23 @2/ F - . (©)3iCm) ) 12 3)
Q.6 Aparticle of mass 4 kg moves between two points A and B on a smooth horizostal surface under the

action of two forces such that when it is at a point P, the forces are ZITA Nand Zl_;B N. Ifthe particle
is released fromrest at A, find the time it takes to travel a quarter of the way from Ato B.
(A)n2s B)n/3s (C) s D) w/4s

Q.7  Astonelsswinging in a horizontal circle 0.8 m in diameter at 30 rev/ min. A distant light causes a shadow
of the stone to be formed on a nearly vertical wall. The amplitude and period of the simple harmonic
motion for the shadow of the stone are
(A)0.4m,4s (B)O.‘Zm.ZS : (C)04m,2s (D)0.8m,2s

Q.8  Aparticle moves along the x-axis according to : x =A.[1 + sin ot]. What distance does is travel between
t=0and t=2.5n/w?
(A)4A (B) 6A (C)5A (D) None

Q.9 Aspring has natural length 40 cm and spring constant. 500 N/m. A block of mass 1 kg is attached at one
end of the spring and other end of the spring is attached to ceiling. The block released from the position,
where the spring has length 45 cm.

(A) the block will perform SHM of amplitude 5 cm.
(B) the block will have maximum velocity 30./35 cm/sec.

(C) the block will have maximum acceleration 15 m/s?
(D) the minimum potential energy of the spring will be zero,

Q.10 A mass at the end of a spring executes harmonic motion about an equilibrium position with an amplitude
A. Its speed as it passes through the equilibrium position is V. If extended 2A and released, the speed of
the mass passing through the equilibrium'position will be

. M
®2v B4V © 5 ™5
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Q1  Thefigureshows agraph between velocity and displacement l"g‘“ om/s)

(from mean position) of a peutfcle Performjng SHM: _€_: 22
(A) the time period of the particleis 1.57s (i cm)

Q2

Q3

Q.5

Q6

(a)
®
Q7

Q.9

Q.10

(B) the maximum acceleration will be 40cm/s?

(C) the velocity of particle is 2,/21 cm/s whenit is at a distance 1 cm from the mean position.

(D) pone of these

Aman of mass 60 kg standing on a plateform executing S.H.M. in the vertical plane. The displacement
from the mean position varies as y=0.5 sin (2 ft) . The minimum value of £, for which the man will feel
weight less ness at the highest point is : (yisin metres)

@4 ®wie . ©L ®) 22

Aparticle starts from a point P at a distance of A72 from the mean position O & A

travels towards left as shown in the figure. If the time period of SHM, executed - =———=7
about O is T and amplitude A then the equation of motion of particleis : A

(om0 (2w, 5w 2, ) m,
(A)x=Askat+g B)x=Asin *T“‘*?J(C)x=Acos ?VgJ(D)szcos T +§

A system of two identical rods (L-shaped} of mass m and length [ are ! NN/
resting on a peg P as shownin the figuré. ifthe system is displaced
inits plane by a small angle 6, find the period of oscillations:

2l P AqA T
(A) 2 3 (B) 2nv~§“g— (C) 2= 3a (D) 3n 32
‘Acircular disc has a tiny hole in 1t, at a distance z from its center. Its massis M and radius R (R>z). A
horizontal shaft is passed thro'}xgh the hole and held fixed so that the disc can freely swing in the vertical
plane. For small disturbance, the disc performs SHM whose time period is minimum for z =

(A)R/2 BIR/3 (OR/V2 (D)R/3

A platform is executing simple harmonic motionin a vertical direction with an amplitude of 5 cm and a
frequency of 10/ vibrations per seconds. Ablock is placed on the platform at the lowest point of its path.
At what height above the lowest point will the block leave the platform?

How far will the block rise above the highest point reached by the platform?
b
Find the time period of small oscillations of the spring loaded pendulum. The ?
equilibrium position is vertical as shown. The mass of the rod is negligible and K é K
m

treat mass.as a particle.

A particle is doing SHM of amplitude 0.5 m and period 7 seconds. When in a position of instantaneous
rest, it is given an impulse which imparts a velocity of 1 m/s towards the equilibrium position. Find the
new arnplitude of oscillation and find how much less time will it take to arrive at the next position of
instantaneous rest as compared to the caseif the impulse had not been applied.

Ablock of mass 1kg hangs without vibrating at the end of a spring with a force constant 1N/cm attached
to the ceiling of an elevator. The elevator is rising with anupward acceleration of g/4. The acceleration of
the elevator suddenly ceases. What is the amplitude of the resulting oscillations.

A particle s oscillating in a straight line about a centre of force O, towards which when at a distancex the force
is m’x where m is the mass, n a constant. The amplitudeis a=15 cm, When at a distance a\/g /2 fromQthe
particle receives a blow in the direction of motion which generates extra velocity na, If the velocity is away
from O, find the new amplitude. What is the answer if'the velocity of block was towards origin.
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Q.1 . Two particles undergo SHM along parallel lines with the same time period (T) and equal amplitudes. At
a particular instant, one particle is at its extreme position while the other is atits mean posgion. Thegf
move in the same direction. They will cross each other after a further time ————e—b

(A)T/8 (B)3T1/8 ©1/6 D)413 B g I3
Q.2 EBquationsy=2Aces? ot and y =A(sinot + JAeosot ) represent the motion of two particles.

(A) Only one of these is S. H.M. (B) Ratio of maximum speedsis2: 1

(C) Ratio of maximum speedsis 1.: 1 (D) Ratio of maximum accelerationsis 1 : 4

Q.3 Aheavybrasssphereis hung from a light spring and is setin vertical small oscillation with a period T. The
sphere is now immersed in & non-viscous liquid with a density 1/10th the density of the sphere. If the
system is now set in vertical S.HM.,, its period will be
(&) (ONOT (B) (9/10)°T © Q09T - ™T

Q.4 . Acylindrical block of density p is partially immersed in a liquid of density 3p. The plane surface of the
block remains parallel to the surface of the liquid. The height of the block is 60 cm. The block performs
SHM when displaced from it$ mean posjtion. [Use g =9.8 m/s?]

(A) the maximum amplitude is 20 cm. - (B) the maximum amplitude is 40 cm
(C) the time period will be 27/7 seconds. (D) none

Q.5  Ifthepotential energy of a harmonic oscillator of mass 2 kg on its equilibrium position is 5 joules and the
total energy is 9 joules when the amplitude is one meter the period of the oscillator (in sec) is:
A 15 (B)3.14 ‘ (C) 6.28 D) 4.67
[Hint - Total energy = U (0) + 1/2 kA?]

Q.6 Two particles of mass 3M/4 and M, are connected by a massless spring of free length L and force
constant k. These masses are initially at rest L apart on a horizontal ftictionless table. A particle of mass
M/4 moving with speed v along the line joining the two connected masses, collides with and sticks to the
particle of mass 3M/4. Find the amplitude and period with which the spring between the two masses.
vibration.

Q.7 Two equal particles are connected by an elastic string which is just taut on a smooth table, the string
being such that the weight of either particle would produce in it an extension a. If one of the particles is
projected with velocity u directly away from the other, calculate the distance each particle would have
travelled when the string first return to its natural length.

Q.8 Aparticle is executing SHM on a straight line. Aand B are two points at which its velocity is zero. It
passes through a certain point P (AP<PB) at successive intervals of 0.5 and 1.5 sec with a speed of
3my/s. Petermine the maximum speed and also the ratio AP/PB.

Q.9 Auniform rod AB of' mass m and length 4/ is fiee to rotate in a vertical plane about a smooth horizontal
axis through a point P, distant x from the centre of the rod ofthe rod and performs smafl oscillations
about its equilibrium position find period of oscillation and also find the value of x for which time period
is minimum,

Q.10. A container of empty mass m is pulled by a constant force in which a second o
block of same mass m is plaged connected to the wall by a mass less spring of
constant k. Initially the spring is in its natiral length. Calculate the velocity of the NG ¥
container at the instant the compression in the spring is maximum for the first time. T
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Q.1

Q2

Q3

Q4

Qs

Q7

®

@

Aball of mass m is attached to the lower end of a light vertical spring of force constant k. The upper end
of the spring is fixed. The ballis released from rest with the spring at its normal length, and comes to rest
again after descending through adistance x.
(A)x=mg/k
(B)x=2mg/k
(C) The ball will have no acceleration at the position where it has descended through x/2

(D) The ball will have an upward accelefation equal to g at its lowermost position.

A block of mass 100 gm attached to a spring of stiffness 100 N/m is lying on a frictionless floor as
shown. The block is moved to compress the spring by 10 cm and released. If the collision with the wall
is elastic the time period of motion is P

(A)0.2 sec ] (B)0.1sec e
(€) 0.155 sec , (D) 0.133 sec g

A wire frame in the shape of an equilateral triangle is hinged at one vertex so that it can swing freely ina
vertical plane, with the plane of the A always remaining vertical. The side of the frame is 1/+/3 m. The
time period in seconds of small oscillations of the frame will be. *

T . .3 T
™7 ® V2 © © 7

A small bob attached to a light inextensible thread of length / has a periodic time T when
allowed to vibrate as a simple pendulum. The thread is now suspended from a fixed end

A

3!
O of a vertical rigid rod of length Y (asin figure). Ifnow the pendulum performs periodic

oscillations in this arrangement, the periodic time will be
3T T
@5 ®5 ©T @21

Abody performs simple harmonic osciltations along the straight line ABCDE with C as the midpoint of
AE. Its kinetic energies at B and D are each one fourth of its maximum value. IfAE = 2R, the distance
between B and D is

IR R ' T T

w— @7 ©BR  O2R A B € D E

A partioular S.HLM, has an amplitude of A& period T . The magnitude of its velocity and acceleration
T/8 seconds after the particle reaches the extreme position would be & respectively .

A spring block system is kept on a horizontal smooth plane as shown

AB & CD are two rigid elastic walls. Separation between the block
andwallCD is d. ,

‘What is the maximum velocity that can be imparted to the block, of
mass m, towards the wall CD such that time period of the oscillations E K

A C

under the action of spring force, is 2n+/m / k - sec where Kis the B :D
spring constant of the ideal massless spring. d
Ifthe velocity imparted to the block is twice this maximumvalue find the

time period of oscillations of the spring block system.



Qs

Q.9

Q.10

s

Suppose the mass m is attached to along uniform spring of length I and observed to oscillate at a frequency
£ . Nowthe spring is cut into two pieces of lengths xL and (1 —x)L. Mass mis divided into two pieces in this
same ratio with m; = xm and m,= (1 —x)m, The larger mass isattached to the shorter springand the smaller

‘mass to the larger spring. Find the frequency of oscillation for each of the two spring.

Ablock of mass M=1kg resting on a smooth horizontal surface, is conneéted to a horizontal light spring
of spring constant K=6N/m whose other end is fixed to a vertical wall. Another block of mass m=0.5kg
is mounted "on the block M. If the coefficient of friction between the two blocks is i=0.4, find the
maximum kinetic energy that the system can have for simple harmonic oscillations under the action of
the spring. ’

‘A block of mass m s attached to a vertical springs as shown. Theblock is held such that initial
3mg | 2

—% . Theblock 16 released from this position. Find the displacement
of the block from its initial position as a function of time & plot graph of block's

Voo YW ...n___ne_s._.._.n fle elese

elongation in spring is




BBANSAL CLASSES PHYSICS
Target T JEE 2007 _ Daily Practice Problems
CLASS : XI (PORS) __ DATE . 02-03/01/2006 ___MAX.TIME : 60 Min. DPR. NO.- 89

Q.1  Two particles execute SHM of same amplitude of 20 cm with same period along the same line about the
same equilibrium position. The maximum dlstance between the two is 20 cm. Their phase difference in

ramans 18
Ok ® 5 © 3 ® 5
Q.2 Aparticle executes SHM with time period T and amplitude A. The maximum possible average velocity
.. T. ’
in time — is
4.

2A 4A 8A 4J— A

Gy ® ' © = D) ——

Q.3 TwoparticlesPand Q describe simple harmonic motions of same period, same amplitude, along the
same line about the same equilibrium position O. When P and Q are on opposite sides of O:at the same
distance from O they have the same speed of 1.2 n/s in the same direction, when their displacements are
the same they have the same speed of 1.6 m/s in opposite directions. The maximum velocity in m/s of
either particle is

(A)28 ®)25 C )24 D)2

Q.4 Two particles A and B perform SHM along the same straight line with the same amplitude ‘2’, same
: frequency “f” and same equilibrium position ‘O’. The greatest distance between them is found to be
3a/2. At some instant of time they have the same displacement fiom mean position. What is the displacement?

(A) a2  ®ay7/a (© 332 (D) 3a/4

Q.5 A particle of mass m moves in a one-dimensicnal potential energy U(x) = —ax? + bx?, where 'a' and 'b'
are positive constants. The angular frequency of small oscillations about the thinima of the potential
energy is equal to ' ‘

= ’
WL ® 2 © \f% o

Q.6  Inthe arrangement shown, the spring of force constant 600N/m is in the
unstretched position. The coefficient of friction between the two blocksis 0.4
and that between the lower block & ground surface is zero. Ifboth the blocks

v are displaced slightly and reléased, the system executes SHM.

(@ Find time period of their oscillation if they do not slip w.r.t. each other.

(b)  What is the maximum amplitude of the oscillation for which sliding
between them does not occur.

Q.7 Ablock of mass ‘m’ is interconnected to a block of mass 2m’ by a massless linear
spring of force constant ‘k’, as shown. The upper block is initially resting in equilibrium,
A constant force °F starts acting on the ipper block at  certain instant of time, t = 0. If
F=mg, find ‘y’ as a function of time “t” where y = upward displacement of ‘m’ from its




Q.10

O
(i)
(i)

In the figure shown a light spring of spring constant ‘k’ is attached at the ends of
two uniform identical rods of mass ‘m’” and length ‘7’ each. The rods can rotate
about other ends, They are rotated by same and small angles in opposite direction
in the plane of the figure and released. Neglecting the effect of

gravity, find the frequency of oscillation of the rods.

In the figure shown the spriné is relaxed; The spring is compressed
by 2 A and released. Mass m attached with the spring collides with £
the wall & loses two third of'its kinetic energy & returns. Find the z
time after which the spring will have maximum compression first time
after releasing.(Neglect Friction)

Two blocks P and Q of masses 0.3 kg and 0.4 kg respectively are stuck to
each other by some weak glue as shown in the figure. They hang together
at the end of a spring with a spring congtant K =200 Nm™'. The block Q
suddenly falls free due to failure of glue find

period of SHM block P

Amplitude ofits SHM

Total energy of oscillation of the system
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Q.1 The pressure at the bottom of a tank of water is 3P where P is the atmospheric pressure . If the water is
drawn out till the level of water is lowered by one (ifth., the pressure at the bottom of the tank will now be
(A)2P B)(13/5)P (C)(®/5P (D) (4/5)P

Q.2 Awooden ball of density p is immersed in water of density o to depth h and then released. The height H
above the surface of water up to which the ball will jump out of water is

oh S—ljh D
(GO (B)\ o (C)h (D) zero

Q.3 Ahollow sphere of mass M and radius r is immersed in a tank of water (density p,, ). The sphere would
float if it were set free. The sphere is tied to the bottom of the tank by two wires which makes angle 45°
with the horizontal as shown in the figure. The tension T in the wire s :

4
3 Rue- Mg 2,
w3 B) 5 mRpg-Mg

N3

© %nRSpwngg

4
) B'WRgpwg +Mg

Q.4 Ametal ball of density 7800 kg/m? is suspected to have a large number of cavities . it weighs 9.8 kg

when weighed directly on a balance and 1.5 kg less when immersed in water . The fraction by volume of

the cavities in the metal ball is approximately :
(A) 20% (B) 30% (€) 16% D) 11 %

Q.5 " Ugitsem ¢y 'n rea gateo'ra us~ ‘spovie at'tsm pontO,0’t e “ameter
as shown in the figure holding liquid of density p. The force F required to prevent the
rotation of the gate is equal to

()2mlog {B)2pg. O =57 D)ebnse

Q.6 Acube of wood supporting 200 g mass just floats in water. When the mass is removed, the cube rises by
2 cm. What is the size of the cube?

Q.7 Thetime period of a simple pendulum is T. Now the bob is immersed in a liquid of density o. If density
of material of bob is p, what will be the new time period of the pendulum.

Q.8  Anobject hangs from a spring balance. The balance registers 30 N in air, 20 N when this object is
immersed in water, and 24 N when the object is immersed in another liquid of unknown density. What is
the density of that other liquid?

Q.9  Anpiece ofice floats in a vessel with water above which a layer of a lighter oil is poured. How will the
level of the interface change after the whole of ice melts? What will be the change in the total level of
liquid inthe vessel?

Q.10 Two bodtes of the same volume but of different mésses are in equlibrium on a lever. Will the equilibrivm
be violated if the lever is immersed in water so that the bodies are completely submerged?



g
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Ql

Q2

Q3

Q4

Q.5

Q.6
@)
®)

Q7

Asphere of radius R and made of material of relative density o has a concentric cavity of radius r. It just
floats when placed in a tank full of water. The value of the ratio R/r will be

1/3 -1 /3 1 1/3 -1 113
oL elF  ofF) ol

The vesse! shown in the figure has two sections. The lower part is a rectangular vessel with area of
cross-section Aand height h. The upper part is a conical vessel of height h with base area ‘A’ and top
area ‘a’ and the walls of the vessel are inclined at an angle 30° with the vertical. Aliquid of density p fills
both the sections upto a height 2h. Neglecting atmospheric pressure.

(A+a)
2

(A) The force F exerted by the liquid on the base of the vessel is 2hpg

A
(B) the pressure P at the base of the vessel is 2hpg "
———A—s
(C) the weight of the liquid W is greater than the force exerted by the liquid on the base
(D) the walls of the vessel exert a downward force (F~W) on the liquid.

Abody having volume V and density p is attached to the bottom of a container

as shown. Density of the liquid is d(>p). Container has a constant upward
acceleration a. Tensionin the string is

(A)V[Dg-p(gta)] (B)V(gta)d-p) (CYVHd-p)g (D) none

Ahollow cone floats with its axis vertical upto one-third of its height in  liquid of relative density 0.8 and
with its vertex submerged. When another liquid of relative density p is filled in it upto one-third of its
height, the cone floats upto halfits vertical height. The height of'the cone is 0.10 m and the radius of the
circular base is 0.05 m. The specific gravity p is given by

(A)1.0 ®B)15 ©)2.1 D) 1.9

Abeaker containing water is placed on the platform of a spring balance. The balance reads 1.5 kg A
stone of mass 0.5 kg and density 500 kg/m? is immersed in water without touching the walls of beaker.
‘What will be the balance reading now?

(A)2kg (B)2.5kg (©)1kg (D)3kg

Arod oflength 6m has a mass 12 kg. It is hinged at one end at a distance of 3m below water surface .
What weight must be attached to the other end of the rod so that 5m of the rod is submerged.

Find the magnitude and direction of the force exerted by the hinge on the rod.

(specific gravity of the rod is 0.5)

There are three immiscible liquids of densities p,, p, and
py- If the first two li~uids ~re t-ke~ in -~
U-tube then they stand like fig(i). When all the three liquids
are taken in U-tube, they stand like fig(if). Find the ratio of
the densities of the three liquids.

EERTE]




Qs

@)
®)
Q.9

@
®

Acylindrical block of density p is partially immersed in a liquid of density 3p. The plane surface of the
block remains parallel to the surface of the liquid. The height of the block is 60 cm. The block performs
SHM when displaced from its mean position, find [Use g=9.8 m/s?)

the maximum amplitude

the time period

Awoodenblock (having cross-sectional area A), with a coin (having volume V
and density d) placed on its top floats in water as shown in figure. If the coin is
lified and then dropped into water, find

change in the submerged length (/) of the block.

change in the water level (h) in container. Cross sectional area of the container is
A, & density of waterisp.

A liquid of density 2p is filled in a cylindrical vessel, whose cross-sectional area is

2A. Awooden cylinder of height H, cross-sectional area A and density p is floating

in the liquid at equilibrium with its axis vertical. The cylinder is pushed downby a m
s.al dste exf . .seqili_.._.ps s F o iido.._ ...

-

¥
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Q1

Q2

Q3

Q4

Q.5

Q6
@
®)

Q.7

An open-ended U-tube of uniform cross-sectional area contains water (density

1.0 gram/centimeter®) standing initially 20 centimeters from the bottom in each f‘m

arm. An immiscible liquid of density 4.0 grams/ centimeter® is added to one arm

until alayer 5 centimeters high forms, as shown in the figure above. What is the b (§ kK
SRRSO RSN - SN L S . S

(A)31 B)52 ©2n D)3/2

There is a metal cube inside a block of ice which is floating on the surface of water.
The ice melts completely and metal falls in the water. Water level in the container
(A)Rises (B) Falls

(C) Remains same (D) Nothing can be concluded

A uniform solid cylinder of density 0.8 g/cm?® floats in equilibrium in a combination of two non-mixing
liquid A and B with its axis vertical. The densities of liquid A and B are 0.7 g/cm® and 1.2 gm/cm?, The
height of liquid Aish, = 1.2 cm and the length of the part of cylinder immersed in liquid B is hy = 0.8 cm.
Then the length part of the cylinder in air is

(A)0.21cm (B)0.25 cm (C)0.35¢cm (D)0.4¢cm

Acylindrical block of area of cross~section A and of material of density p is
placed in a iquid of density one-~third of density of block. The block compresses
a spring and compression in the spring is one—third of the length of the block. If
acceleration due to gravity is g, the spring constant of the spring is:

(8)pAg (B)2pAg (C)20A8/3 (D) pAgS3

Aheavy hollow cone of radius R and height his placed on a horizontal table surface, with its flat base on
the table. The whole volume inside the cone is filled with water of density p. The circular rim of the
cone’s base has a watertight seal with the table’s surface and the top apex of the cone has a small hole.
Neglecting atmospheric pressure find the total upward force exerted by water on the cone is

(A) (2/3)nR?hpg (B) (1/3)nR%hpg (C) "R%hpg (D) None

Aninverted hollow cone, of height H and radius at the top =R, is filled completely with e

a liquid of density d. Neglect atmosphere pressure.

Find horizontal component of the force which the liquid exerts on \

half curved side wall of the cone.

Find the vertical downward compenent of'the thrush force due to water pressure which the liquid exerts
on half side curved wall of the cone.

A uniform rod of length 2L and density p, is hinged at one end which is
in liquid of density p;, at a depth 2h below the surface. A liquid of
smaller density p, is added on the top of the first liquid, if in the inclined
position of equilibrium, the rod is just covered by the liquid. Then find
cecinlin o {8) oo oo e

2
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Q.10
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A parabolic smooth wire frame of equation y = x? is fixed inside water as
shown, A small bead of specific gravity 0.5 is threaded on wire and is kept
at the origin at rest. When it is pushed gently towards + ve x-axis, it moves
on the wire frame.

What is the velocity of the ball when it reaches the surface of the water?
‘What are the coordinates of the ball when it hits water after leaving the surface at A ? I
Neglect effects of viscosity. <

Aliquid of density 2p is filled in a cylindrical vessel, whose cross-sectional area is 2A. A wooden
cylinder of height H, cross-sectional area A and density p is floating in the liquid at equilibrium with its
axis vertical. Find the minimum work which external agent has to do to pull the cyhnder completely out
of the liquid.

A hollow cylinder of radius R open at the top contains some liquid spins about its vertical axis.

Calculate the height of vessel so that the liquid just reaches the top of the vessel and begins to uncover
the base at angular speed 0. i
Ifthe speed is now increased to 26. What area of the base will be uncovered?
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Target IIT JEE 2007 Daily Practice Problems

CLASS : XI (PQRS) DATE : 06-07/02/2006 MAX TIME : 60 Min. DPP. NO.- 102

Q1

Q.2

Q3

Q.4

Q5

Q.6

0
@)
(@)

Q.7

Awater barrel stands on atable of height h. If a small hole is punched in the side of the barrel at its base,
it is found that the resultant stream of water strikes the ground at a horizonatl distance R from the barrel.
The depth of water in the barrel is

R 2 2 h
W5 ® % © % ®3

A cyclindrical vessel of cross-sectional area 1000 cm?, is fitted with a frictionless piston of mass
10kg, and filled with water completely. A small hole of cross-sectional area 10 mm? is opened at a point 50
cm deep from the lower surface of the piston. The velocity of efftux from the hole will be

(A)10.5 m/s (B)3.4m/s (C)0.8m/s (D)0.2m/s

Alaminar stream is flowing vertically down from a tap of cross-section area 1 cm?. Ata distance 10 cm
below the tap, the cross-section area of the stream has reduced to 1/2 cm?. The volumetric flow rate of
water from the tap must be about

(A) 2.2 litre/min (B) 4.9 litre/min (C) 0.5 litre/min (D) 7.6 litre/min

A horizontal right angle pipe bend has crosssectional area = 10 cm? and water flows through it at
speed = 20 m/s. The force on the pipe bend due to the turning of water is :
(A)565.7N (B)Y400N (C)20N (D)282.8N

A tankis filled upto a height h with aliquid and is placed on a platform

of height h from the ground. To get maximum rangex,_ asmaltholeis
punched at a distance of y from the free surface of the liquid. Then
(A)x,=2h

B)x,=15h h
©y=h

D)y=0.75h

Afixed container of large uniform cross sectional area A resting on a horizontal surface
holds three immiscible, non-viscous and incompressible liquids of densities p, 2p and
3p each of height H/3 as shown. The liquid withlowest density is open to atmosphere
(having pressure P ). Atiny hole of area S (S < <A)is punched on the vertical side 1] 20
ofthe container at a height h (h <H/3). Determine

the initial speed of efflux of the liquid through the hole
the horizontal distance x travelled by the liquid initially
the height h_ (< H/3) at which the hole should be punched so that the fiquid travels the maximum distance

ua| 3
X

m

Arectangular tank of height 10m filled with water, is placed near the bottom of
anincline of angle 30°. At height x from bottom a small hole is made as shown T
figure such that the stream coming out from hole, strikes
the inclined plane normally. Find x.

10 mj

——

30°




Q.8

Q.9

(®
®)

Q.10

A tank containing gasoline is sealed and the gasoline is under pressure

bidbdddly

P, as shown in figure. The stored gasoline has a density of 660 kg

" gasoline "~

m~3. Asniper fires a rifle bullet into the gasoline tank, makinga small 55
hole 53 m below the surface of the gasoline. The total height of

660 kg m™

gasoline is 73 m from the base. The jet of gasoline shooting out of  20m
the hole strikes the ground at a distance of 830m from the tank initially.

Find the pressure P, above the gasoline surface. The local
atmospheric pressure is 10°Nm2.

Two identical orifices are made on one side of an open tank along same vertical
line. The height of water above theupper orifice is 3 m. Ifthe jets of water from
the two orifices intersect at a horizontal distance 8 m from the tank.

Estimate the vertical distance between the two orifices.

Also calculate the vertical distance of the point of intersection of the jets from
the water level in the tank.

A siphon tube is discharging a liquid of specific gravity 0.9 from
a reservoir as shown in fig. find

(a) find the velocity of the liquid coming out of siphon at D

(b) find the pressure at the highest point B

(c) find the pressure at point C, here g = 10 m/s?.

1.5m
$im
4m
Dl ¥
LN
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Q.1

Q.2

Q3

Q4

Q.5

- Q6

Equal volumes of two immiscible liquids of densities p and 2p are filled
in a vessel as shown in figure. Two small holes are punched at depth h/
2 and 3h/2 from the surface of lighter liquid. If v| and v, are the velocities
of a flux at these two holes, then v, /v, is :

1 1 1
® 37 ®; ©F OF

Ahorizontal pipe line carries water in a streamline flow. At a point along the tube where the cross-sectional
area is 102 m?, the water velocity is 2 ms~! and the pressure is 8000 Pa. The pressure of water at
another point where the cross-sectional area is 0.5 x 102 m?is

(A) 4000 Pa (B) 1000 Pa (C) 2000 Pa (D) 3000 Pa

Water coming out of a horizontal tube at a speed v strikes normally a vertically wall close to the mouth
of the tube and falls down vertically after impact, When the speed of water is increased to 2v.

{A) the thrust exerted by the water on the wall will be doubled

(B) the thrust exerted by the water on the wall will be four times

(C) the energy lost per second by water strikeup the wall will also be four times

(D) the energy lost per second by water striking the wall be increased eight times.

Acylindrical vessel s filled with a iquid up to height H. A small hole is made inthe vessel at a distance y
below the liquid surface as shown in figure. The liquid emerging from the hole strike the ground at
distance x

(A)ifyis increased from zero to H, x will decrease and then increase

(B) xis maximum for y= — }E ii
, H |
(C) the maximum value of x is — b

2
(D) the maximum value of x increases with the increases in density of the liquid

A steady flow of water passes along a horizontal tube from a wide section X to the narrower section Y,
see figure. Manometers are placed at P and Q at the sections, Which of the statements A, B, C, D, E is
most correct?

(A) water velocity at X is greater than at Y X v

(B) the manometer at P shows lower pressure than at Q ’—/‘l |Q'
(C) kinetic energy per m* of water at X = kinetic energy per m* at ¥ _l P

(D) the manometer at P shows greater pressure than at Y

A cylindrical vessel open at the top is 20 cm high and 10 cm in diameter. A circular hole whose
cross-sectional area 1 cm? is cut at the centre of the bottom of the vessel. Water flows from a tube above
it into the vessel at the rate 100 om® 57!, Find the height of water in the vessel under steady state.
(Take g = 1000 cm s72)



Q7

Q8

Q.9

@
b)

Q.10

‘A cylindrical vessel filled with water upto height of H stands on a horizontal plane. The side wall of the
“vessel has a plugged circular hole touching the bottom. The coefficient of friction between the bottom of

vessel and plane is . and total mass of water plus vessel is M. What should be minimum diameter of hole
so that the vessel begins to move on the floor if plug is removed (here density of water is p)?

Shows the top view of a cylindrical can mounted ona turntable,
The can s filled with water. At a depth h below the water surface
are two horizon a” u esof ‘eng " /and cross-sec iona’ area a,
with right-angle bends at their ends. Show that, as the water
jets emerge from the tubes, there is a torque T exerted on the
system given by the expression t == 4pgh (r +/)a, where pis the
density of t..e water.

AvussuAfilld wit., wuter communicates with the atmosphere through a narrow
glass tube A passing through thethroat of the vessel as in the given figure. Ahole
Fis h, =2cm from the bottom of the vessel.

Find the velocity with which the water flows out of the hole F if the distance
between the end of the tube and the bottom of the vesselish, =10cm

Also find the time in which the water level in vessel fallsb 5 cm.

Given area of cross section of vessel is 1000 times the area of hole.

Tn a cylindrical vessel of base area 0.01 m?, a hole is made on side walls
and water is found to emerge witha velocity of 10 m/s. Find the velocity
of water coming out if a block of wood of mass 1 kg is gently floated on
same water surface. Assume that the hole is of negligible cross section
area and the total volume of water is same in both the cases.
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Q.1  Along capillary tyube of radius ‘r’is initially just vertically completely imerged inside a liquid of angle of
contact 0°. If the tube is slowly raised then relation between radius of curvature of of miniscus inside the
capillary tube and displacement (h) of tube can be represented by

R R R & Lz
® ® I\ © of
h h

Q.2 A soapbubble has radius R and thickness d (<<R) as shown, It colapses into
a spherical drop. The ratio of excess pressure in the drop to the excess pressure
inside the bubble is

1 1 1
RS (RS R )3
(A) [%) ®) w\a) © (mj (D) None

R>>d

Q.3 When an air bubble rises from the bottom of a deep lake to a point just below the water surface, the
pressure of air inside the bubble
(A)is greater than the pressure outside it (B) is less than the pressure outside it
(C) increases as the bubble moves up (D) decreases as the bubble moves up

Q.4  Aliquidisfilledina srherical container of radius R till a height h. At t.ds positions
the liquid surface at the edges is also horizontal. The contact angle is

AN
A0 B)cos [RT}‘J

(C) cos™! (%j (D) sin™! (ER_E)

Q.5 Acylinder with movable piston contains in it air under pressure P, and a soap bubble of radius r. Surface
tension is T and temperature is maintained constant. Determine the pressure P, to which the air should
be compressed by moving piston into cylinder for the soap bubble to reduce its radius to r/2.

Q.6 Thefigure shows an inverted U like tube with straight limbs of unequal radii ; =0.25mm and
r,=0.50 mm. Boththe open ends of the tube areimmersed below the free surface of water.
The airis pumped into the upper part of the tube at such pressure so that the water in the
wider tube is at level with the water outside. Find the height 4 of water in the other limbs,
Take angle of contact as zero and surface tension of water =7 x 102 N/m.

Q.7 Asoap filmis formed on a vertical equilateral triangular frame ABC. Side BC
can move vertically always remaining horizontal. Ifm is the mass of rod BC, and
T is sarface tension of soap film find

(&  thelength of BCinequilibrium.

(b)  thetime period of small oscillations about the equilibrium position.




Q.9

Q.10

“There is an airbubble of radius R inside 2 drop of water of radius 3R. Find the ratio { :
of gauge pressure at point A to the gauge pressure at point B. ¢

Along vertical capﬂlary of radius R is dipped in a liquid having surface tension T. Find the gauge pressure
at the mid point of'the liquid column in the capillary. Take angle of contact 6.

A U tube has 2 tubes of radius 1 mm and 1.5 mm what will be the difference in

water level in two limbs?
Given : Contact angle q = 0°, surface tension=7.5 x 10~ N/m.

-y
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Q.1

Q.2

Q3

Q4

Q5

[0X¢)

Q7

Q.8

There is a 1mm thick layer of glycerine between a flat plate of area 100 cm® & a big fixed plate. If the
coefficient of viscosity of glycerine is 1.0 kg/m-s then how much force is required to move the plate with
a velocity of 7 cm/s?

(A)3.5N (B)0.7N (©) 14N (D) None

A sphere of mass m is released from rest in a stationary viscous medium. In addition to the gravitational
force of magnitude mg, the sphere experiences a retarding force of magnitude bv, where v is the speed
of the sphere and b is a constant. Assume that the buoyant force is negligible. Which of the following
statements about the sphere is correct?

(A) Its kinetic energy decreases due to the retarding force.

(B) Its kinetic energy increases to a maximum, then decreases to zero due to the retarding force.

(C) Its speed increases to a maximum, then decreases back to a final terminal speed.

(D) Its speed increases monotonically, approaching a terminal speed that depends on b but not onm.
(E) Its speed increases monotonically, approaching a terminal speed that depends on both b and m.

The displacement of a ball falling from rest in a viscous mediumis platted against time. Choose a possible
option

T ' f_ !
® t/ (B)Slf\ o/ o /

T [l T

Which of the following is the incorrect graph for a sphere falling in a viscous liquid?
(Given att =0, velocity v=0 and displacement x=0.)

e ® © N\ ©)

A ball of mass mand radius r is gently released in a viscous liquid, The mass of the liquid displaced by it
ism'suchthat m>m'. The terminal velocity is proportional to

@A)

m-m' m+m' (m+m')

®— ©—F (D) (m-m)r?

r T

A thin plate is placed between two flat surfaces h cm apart such that the viscosity of liquids on the top
and bottom of the plate are i, and 1, respectively. Determine the position of the thin plate such that the
viscous resistance to uniform motion of the thin plate is minimum. [ Assume h to be very small].

The space between two coaxial disks each of 20 cm diameter is filled with oil of 0.01 cm thickness. Ifthe
coefficient of viscosity of the oil is 0.08 N-s/m?, Calculate the torque required to rotate one disk relative
to the other at 10 rev/sec.

‘Two equal drops of water fall through air with a steday velocity of 10 cm/s. Ifthe drops coalesce. What
will be the new terminal velocity.



Q.9

Q.10

A sphere of having radius r and density p is projected vertically downwards into a liquid of density 2p

and viscosity 1 with a velocity v,. Find the time when the sphereis atits lowest position in'terms of v,

. 2pr’g
and g (Givenv, = W ).

Two balls of same material of density p but radius r; and r, are joined by a light inextensible vertical
thread and released from a large height in a medium of coefficient of viscosity =. Find the terminal
velocity acquired by the balls. Also find the tension in the string connecting both the balls when both of
them are moving with terminal velocity. Neglect buoyancy and change in acceleration due to gravity.




